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ABSTBACT ' 

This research prp/ect Was designed to provide 
information which will be of assistance to science educators • 
responsible for and interested in the development, -implementation and 
evaluation of educational . programs and courses designed to foster 
computer literacy!. A questionnaire concerning computer use in.the 
classroom was answered by 3,576 science teachersi^ The data, from the 
questionnaire demonstrate that teachers strongly support minimal 
understanding' cf computers and their societal role for every 
secondary school student and that they generally feel positive about 
the value cf computers in education. Responses of the 929 studen*^ 
who had- been . exposed to instructional computing activities.; 
demonstrated significant gains in both affective and cognitive 
dimensicns of computer literacy. ( Author /DS) 
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Chapter 1 



■ ''it 



STUDY OF COMPUTER USE AND ilTERACY IN SCIENCE EDUCATION 



Introduction * 



Computers are rapidly becoming a 
American society. It Ss, in fact > ve 



■is....- 



dominant'* technoTogfcal fort^e S"ri 



My unlikely that the average American 
citizen will be able 'to remain 'untduclied by the'* presence ^ ' ^ 

.•..■■■•■•"V-"- ■ ^ ■■ / . ■•■ '"""v. 

of. this pervasive technology in the y iars to come. 4 . . - . 

- , This trend has npt'gdne unnoticeJ within the educatic^nal -establ ish- 
meht;and the need for. airi appyppri ate (Educational response has been v ^ 
sounded with increasing frequency. Some go so far as to suggest that ; 
/'Ignorance of .comput^^ reBder p(jo.ple functionally illiterate as 

does ignorance of reading, writing and arithmetic" (Michael ,'l968| and 
that educational remedies are imperative. . ^ . 

' While univerS^il agreeinenV^^ need to educate al-l-students about . 
computers and computer uses has not beien reached, a growing number ^f 
educators believe that all students shbuld be provided with, educational 
opportunities which wil l al low, them to become computer literate. . 

As the belief in the need to educalte future citizens in the operation, 



use and impact of computers gains! support in -educational circles and 
within the public-at- large, it is bed*oming increasingly xlearthat / 
science educators in our nation's schools will * be called uplnVo provid^ 
guidance for the development of computer pt^iented educcitional programs/. 

. . ■•• • * ■ ■ ' •■.■■■...«-..• V/-; .■■ 

and coursesi and to provide the necessary learning opportunities: and o *' 
resources. The teaching of science in American schools has traditien^ 
ally; been carried on for three basic reasons: (1) to prepare scholars 
in the various disciplines of science, t2) to provide the background and 
training required of individuals entering technological occupations and 
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professions-si and (3) to provide.^a background in science and technology 

\ ■'■4 • ''n''-;, -. ' ■ ; (..'. • \ 

as^si part of the general educatit)n of the individual for effective 

d tizenship, "\Educat'iQri Tor 'pftTzenshfp in a"c6mputer society is "an" 
; . ' . . ■ / .;. : • ., ■ • ••: ■ 

important motive behind the current growth in, the lise and study of ' 

-computers in American schools, and ^^such-^ pf^'ces computer^ lite 

clearly within the, framework^f science, ediication.,. V ' . ^ 

This res^fearch...project Was' undertaken In order to provide information -'-^ 

, which willAbe of assistance to science educators responsible for and ' 

.*:interested>in;the developm.ent, -implementation arid evaluation of educational 

' progr^S;,and cou/ses designed to foster- computer literacy. Since the 

development of , instrHQtiona> "programs designed to promote computer 

literacy; at th^^ In its; infancy, we felt it important 

to; collect Ba^^line data regarding student 'knowledge and understanding 

pf computers which could be used to 'hel p '.shape, effective, educational 

-programs.^ Just as' no medical doctor;would prescribe a treatment without 

first making a diagnosis, we believe that science" educators need "to know 

.what stu(|ients know" and feel abo.ut computers in order to prepare and 

"implement effective educational programs.— — • --^^ . 

In. -addition tq providing basel ine data. re^ardin|g computer 1 iter^ 

levels,' the projec^was designed to determine the relative impact of the 

various computing or computer-related activities in schools on the 

development of computer knowledge and understanding. Because educational 

programs in»this-' area have only reqently been initiated, little is 

known about the types of instructiona\ activities used to proijiote 

computer literacy, and pe.rhaps more impbrtantly, about the impact of the . 

various computer-related experiences on students' knowledge, attitudes 

and, skills. We were especially interested in 'understanding how time ^: 

spent using the computer within an edu^tional setting affects student 



attitudtes and knowledge. If, as some suggest, use .of the computer as an 
instructidncil tool (computer assisted instruction) in science education 



can- produce, as a by-product or; side-effect, students who are computer . 
literate^ then science educators can take advantage of thi.s situation in 
designing their educationaT programs and learning activities; 

Our effort to produce this information involved a number of different 
. data collection strategies. . lli order to identify the typical computing, 
or computer related activities in schools, we conducted a survey of all 
secondary school- (grades 7-12) science, mathematics; computer science, 
data processing,, and. business education teachers in Minnesota. This 
survey.produced responses from over 3,500 "teachers and provided a great 
deal of useful information concerning tKe n^ijre and scope^ of computer 
-use in science education, and about the commoilly used merthods and activities 
.designed to promote computer understanding and awareness. .The results ~ 
of this survey are discussed in Chapter 3 and in a recent article pubr 
lished in the journal Sociology of Work and Occupations . (See Appendix A) 

Using the information collected via this survey of .teachers as a 
guide, we selected approximately 60 teachersXwho were planning to include 
•computers in their classes and asked them, a lo>^ with their students, to 
participate in an extensiveeffort to determine computer literacy levels 
among students. This research involved over 100.0 students i'^h an assessment 
effort which, began- prior to computer, u^e or-instruction abOuf computers \ 
. and ended with.post-testing.at;the conclusion of their Invol.vemelht with 
^computers. The results of this rigorous assessment pr-(^^ram, along with . ; < 
.information provided b^ the- parti c-ipatin'g leachers^rbvi'de the ba'sis . .. 
for the. analysis and interpretadqn presented in Chapter 4- of tfris . - 

report. ' ' .■ ■• ■ ' . ■, 

In addition to the te'acher survey and thte testing of students ' •' . ..\ 
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wHbin th^ framework of their regular classroom environment, we conducted 
a controlled educational experiment to determine student attitudes and 
knowledge of computers within fHe "context of their direct participation 
in a science-oriented, computer assisted, instruction experience. Over 
350 students participated in. this effort, which -Involved each student 
using a, computer-based learning unit on water pollution and a related 
testing and data collection effort in a six-month follow-up study. The • 
results of-.this research are described in Chapter 5 and in a paper 
entitled "The Computer Mystique."; (See Appendix B) 

Schedule of Project Activities ■ ■ . 

Figure -1 shows the schedule of ma jar project events. The project; , 
involved two major research efforts — the field study a'nd. the computer- 
based learning experiment. ^ . - . ■ 
The field study consisted of three. major activities: 

1. A survey of all 6837. mathematics, science, business education, 
computer science, and data processing secondary school teachers 
in Minnesota's schools' (grades 7-12). T-he primary purposes • 
of this survey were: (1) to identify. and determine the nature 

. and scope o^any computing acti vity and (2) to identify (treac.hers 
whose classes could serve to represent various types of computing 
and computer activity. ~ . 

2. The development of computer literacy objectives covering the 
following cognitive areas: computer hardware,', software , and - 
data processingj programmtng/and al go'rithms,"-appli cations i 
social impact, as well as attitude and value orientations. 
These objectives provided a framework for the Organization and 
'development of a test of computer literacy; 



Figure 1 



■SCHEDULE OF PROJECT ACTIVITIES 



FIELD STUDY - LITERACY' ASSESSMENT 



V. 



Survey of Computer Use: ' 
\. , . \ . . jt 

. Planning and Instrument 
Development ; 

. Data Collection . 

•Coding- and Data Analysis 



2. Cojnputer Literacy . - 
Objefctlves: 

. . ■ . ^Development and Review 

3. 'Computer Literacy Testing: 
■ ..\Test Development'. 

...Pre-rnstrUctlon Testing 

v. . i ' 

Post-Instruction *Tesf1ng 
. Data'Cpdlhg Analysis 



COMPUTER-BASED LEARNING. EXPERIMENT 

1.. .Development and Testing of 
• Watgr Pollution Unl^ 

2.' Studeat Testing 

^rPre-Post Testing ' 

• (Experiment) . , 

. 6 month follow-up 

• * - "i- v.- * • ■ V 
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• , 3.. • The development; validation and administration of a computer " 
literacy test caMetfthe Computer literacy Questionnaire. ■."^The. 
test,' which contained cdgnitive. and affective' items was used \ 
fpr 'pre- and" post -anstruHipn ' assessment wi th' approximately 

.. .... llpo- secondary school students in 60 .different classrooms. •: • 

.. . ' Thfe experiment in computer learning consisted of,,two major ictivities: 

• 'I'^^^^The development and testing o^- f completely^ self-contained i 

co.mpa.ter-delfvered science lesson, called AfeLUT. This unit, , 
.: y -.dealing with the process. of >w.ater pollution, , was used t;^^ 
• • prpvide different types, of computer learning, experiehces 
, during^.the ex^^^ ' ■ T - . 

• 2.. Completion of a questionnaire by .students 'befor'e and after • . , 
their use 6f the 20-30, minute computer based unit on water. ' , / ' 
pollution, and .then again six-months following their experience 
;. with the computer based unit. . / " 

This study was eonducjbed entirely within Minnesota. While "it " ' . ' 
would have^ been desirable" to conduct a study such as this oW-on a . ^ 
national basis, -it would have been financiaHy and operationally difficult. 
^ ; Minnesota was. selected for a. number of reasons. Firs.t, the project team ' 
was 'familiar- with computer ~a*e-^in the state and .liad developed ; the. contacts' . 
■.and rapport requi red to .conduct a . school based study, of- this nature. . 
Second, Minnesota schools. have been active in the use of computers Vor : 
. many years and contained a representrative mix. of different types, of . ' 
computer users and computer .uses. The^level of computer use was also - 
; high enough to ensure that all types of computer use and computfir literacy 
programs would be represented. Fihally, Minnesota Ms quite average when 
viewed in terms of many educjational , ^ geographical arid socio-economic ' • 
. factors. (See Table .1) This is important when It comes tO' attempt ihg. ' • 



to geheraHze frpm the results of the research. 



Table 1 



^ ^ COMPARISON VARIABLES * . X ,. 

(MINNESOTA V.S.^ UNITED STATES VS. OTHER STATES)' 



1 ) Per Capita. Income, 1975 

2) Percent High School Grad, 1976 

3) Median School Years Completed 

4) • Percent Urban,. 1976 , 

•• ■■*>•' ■ ' ' ■ . ■ .* 

5) J^Percent Rural i 1976 

6) ..Percent Blacfc, 1975 



" Minn, 

$4,825 
72.0 
12.5 
64.4 
35.7 

. 1.0 



U.S. 



$4,838 
67.0 
12.5 
73:0 
27.1 

.11.5 



'^-Relative 
Rank 

20.0 
16.0 " 
22.0 
30.0 

30.0 _ 
.37.0 



~ Source: U.S. Bureau of the Census, Statistical Abstracts ■ . 

of the U.S.: 1978 , 99th edition-, Washington, O.C., 1978'. 



.; .This report contains a summary of the major project activ'1 ties; a- 
disciission 6f the research of the data 

collection instruments; a discussion of the results; arid a brief summary 
of the major findings' and conclusions.. 

Chapter 2 of .the report -presents ^^^^ information on the 

concept of computer literacy. It also presents, the list of computer 
literacy objectvves which Were developed and used by the research tea/ 
to structure the entire research effort^ These objectives are important 
because they provide tfTe focus for our data collection" effort as well as- 
the subsequent analysis and conclusions'. 

^ ph'^pter 3 and the article contained in Appendix A. report on the . 
teacher survey.' We have chosen to report on this survey in/a separate 



chapter because of the important inforpiati on it provided. This survey 
was not the major IFocus o.f this research project and was done only as a. 
preliminary step to the collection of data- directly from students. . 

Chapter 4 focuses (in what students Ichow and believe ak)ut computers 
before and after instruction related to computers and/or computer use 
and on the^-^ relative impact of the various.vcomputing or computer related 
activities ih siijhp^ of computeih 14teracyv , 

Chapter, 5 contains a discussion of the experiment in computer- 
learning." The results of this experiment willyheTp to clarify 
impact of computer assisted instruction in science education and provide 
guidance to designers and users of computer based learning materials- 
Chapter 6 fummarizes the major findi-ngs which emerged from the con- 
duct of the research as well as discussing some of^the implications of 
what we found. ^ ^ ^ 

\The report also contains a number of appendices. Some contain the 
data collection instruments along with data generated by their use. 
Others 0ntain reports of this research which have already been published 
in professional journals or released as technicaT reports. 
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, — ■ ' Chapter 'E - ■ \ ' ' - ' '• . ■ 

COMPUTER LITERACY: TOWARD AN EMPIRICAL" DEFINITION , - . ' . 

• While the^term computer literacy is rapidly, becoming a common part 
of the language> of science education, it remai^ns, unfortunately, ill- 
defined and vague, the conceptual levelf,. computer literacy provides 
a convenient way of referring to a diffuse collection Qf\ knowledge i ( 
beliefs, attitudes, values and skills; however, the specifNic"" knowledge, 
skills and attitudes necessary to qualify an individual- as \aving -achieved^ 

computer literacy remains uncertain. : ' . 

■ . ■■ ■ ■ . ■ ■ ' ' ■ . ■ ■ ' ■ ' ' ■ ■ '■ 

Computer literacy is one many terms used to denote; some\ basic 
understanding of computers. Other terms include -computer appreciation, 
^computer awareness,,^doViputer competency and^ Computeracy. . Each of^hese 
-terms, according ^td its proponents, stresses different aspects of computers- 
related knowledge, attitudes and s'^'' ^ Is ; but like compiiter" literacy, \. 
aUd lack a clear, operational del^ilition. 

Literacy is commonly definfed as the quality or state of being ' \ 
literate, especially the ability to. read and write. Computer literacy, ■ 
buiVding upon this general definition, refesfs- to the. quality or state of 
bef fig literate vis-a-vis computers and by* analogy firiDlies an. ability to 
communicate with computers. Computer literacy as we cise the term 
consists of whatever general knowledge,, skills, or attltiides are necessary 
to "deal" with" computers and computer applications'. As\such it is a 
reiativev-non-specific, evolving concept. • \ 

Despite the lack of a specific/definition, we bel ie)je that the, . ' 

concept of computer literacy Is useful and should be opercitionalized to 

" . ■ •** . . . 

allow for the' assessment Of literacy levels-'in various populations- 
Computer literacy is now a widelyused term which has come to refer 



to the level of understanding a person's needs'to function effectively -in 
• a- computerized society.; This general definition can be .further refined : 
and operational izied for-xes0arch and educational, purp 
' Since our research was designed to measure computer literacy lev^els. 

among secondary school students and .to help us better understand how 
computer-related instruction affects knowledge and attitudes, we were 
faced with the necessity of developing an pperational "definition "of the . 
- cpncept which could be used as the foundation for a measurement iastrument/^ 
. Sini:e concepts, in order to be \usefuT as explanatory tools, /ffust.be 

measured in concrete and operat-^onal ways, we spemb -considerable time- - . v 
and effort constructing sn operati^al' definition of computer' literacy 
We have defined the concept of learning imthe form of specific learning 
objectiif^ and not as a typical dictionary deffntion. We believe that 
these objectives represent ah important step toward the refinement of 
computer literacy as -a tiseful concept in science education; * . " 
- We 'must, at the same time, remind the reader that cQmputer 1 iteracy, 
since it is a condition of human knowledge levels, attitudes' &nd skills, ' 
depends on the spetfific role, Vesponsibil ities , or needs^j^^the indiV . 
^ If we are'^to.f^q'uire'dur^^ to produce computer^ as many 

now propose, we must provide working definitions of the ^ term whifch can 



/ 



be used to he^I.p structure instructional activities. and to provide'^the r / 
blasis for student and program assessment. After all, we need to know \ 
where we are going so we can determirie whether- or not we .have arrived/ 

What follows is . a brief discussion, of the emergence of computer 
literacy as ao educatidnal goal , a discussion of several, common definitions, 
andJ^\isting of the-learning objectives" used as the foundation for this • 
research. . ,. - . 
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Computers and Society ; ;v ' . ^ . ' 

. * During the past decade, computer techhology fias .come to, play a Very 
important, -'Of ten pivotal, role in American scientific, business, industrial 
and governmental institutions. Efforts to improve productivity, increase 
efficiency and' service, and-to cope with the "information explosion" 
have ;spawned thousands of uses for computers .^ Our nation,/it has been 
observed, has been transformed from an industrial society into an. information 
society^ that relies heavily ori computers and related information systems 
0 (Bell, 1973). Apcording to a recent government repoVt, the largest 

single class of employees in the United; States today have jobs dealing, . 

\>. . - . % ' ' . ■ ' ■ , ' ■ ■ . . ■ 

in the broadest sense, with information processing and communications, 
. and. it\ Is well knbwrvthat computer technology h^ influenced. these areas 
extensively (Marc Un- Por^it, 1977). Iri addition to the many known uses ^ 
of computers, '.it is estimated' that -there are thousands of applications " 
Of the computer still Awaiting discovery. As a.'recent TIME article put 
It, Vamazing feats of memory c^nd execution- befcome possible in everything 
from autprnobi]e engines to universities and hospitals, from "farms to 
banlcs and corporate offices, from. 'outer space' to a^'baby's^nursery" 
(TIME, 1 978) . To ask what these applications are woul d be 1 i ke aski ng 
what, are the applications of 'electricity. There is little doubt, it - 
seems, that lif^ in the U..S. and in the rest of the industrial world, 
and eventually all over the planet, will be 'incalculably xhanged| by . 
computer technology'. . ^ ^ . 7- -^^^ 

Need for Computer Literacy * 

The widespread use of computers ahd our growing rel iance on computer 
supported applications and technologies have spawned a growing concern 
about the . level of public, understanding o> computers e^nd their potential 



consequences. - 

In an information" society such as ours, widespread understanding of S'' ■ 
computer technology and the consequences of computer usV and misuse is v 
necessary, even required, -for public policy-making (Englej et.^ al-, 
1978). Fr^ra the systemic perspective, a lack of understanding and acceptance 
of computers can seriously impede the use of computer technology in 

solving important problems.^ Many observers of the role of computer 

•■ ^ ■ •• ■■■■■^ •-■•^ ■ - . . . ' . 

technology in society believe that if the gap between current technological 

capacity and the ordinary, person '.s undisrstandirig o^v'the technolagy is * 

allowed to grow too wide, the social and. political ', as well /as scientific 

ramifications, are likely to be very serious (Press, 1974). Special .. , . 

concern about computers and information systems seems justified because 

of their unique and pervasiv.e' features: capacity for information storage 

and manipulation, close association. with large bureaucratic institutions,- 

■ .- ■ . ' ' * * ■ ■ ■ , ■ ' ' ■ 

" ,'. . ' . " * 

integration into the practice of science, and the potential for delivery 

of services directly to individuals (Amara, 1974). v . . V 

For the individual ^^an'^understanding of computer technology is 

important because it redu^s bewilderflient about computers and promotes a 

balanced view of the computer's role' in society. Such understan"ding 

also enables people to use and influence the design of computer-based 

.social services and to develop ^'nformed bpinions. regarding computer 

applications which have political, economic and social impl ications . 

Donald Michael in The ..Uriprepared Society goes so far as to suggest that 

"'ignorance of computers will render people as functionally ill iterate as 

does ignorance of reading, writing and arithmetic," (Michael, 1968)- 

Educational Efforts Urged ' ' '\ 

The growing recognition of the importance of widespread public 



understanding of computers in an n'nforniation/computer society has prompted 
concerned educators to, urge' that edueatio'nal efforts be launched to . 
eliminate, or at least reduce, computer ilTi'teracy. The President's ^ 
Science Advisory Committee and the- Organization for Economic Cooperation . 
and Development, -in the late I960' s, were among the first to recognize- .: ' 
the need to educate citizens. ( Computers in Higher Education , Report to 
the President's Science Advisory Committee,: Washington, D;C/, 1967, and' 
SERI - Report Extracts. International- World of Compute'r Education,,' 
Volume^ I, #|, 1974) At about the same time, many educational and-scien-. 
tific societies also recognized this need. .The Internationa] Federation 
of Information Processing Societies' Working Group, in Secondary Schobl 
Education, -for instance, sugg,ested that since^it is important for a^l 
^ Students to understand the nature and use of computers in modern' society, 
teachers Of all subjects should have a knowledge of computing. - (Computer 
.Education for Teach &rs ih Secondary Schools - An Outline Guide. of th^ 
, Internati onal Federati. on of Inf orniati on .Propessi ng Spcieti es , Geneva , 
Switzerland, 1971) ' The Association of Computing Machinery 's^ltmentary 
and Secondary Schools Subcommittee's Working Group on Computing Competencies 
for Teachers' has recently issued a similar plea (Taylor, 1979). The ~ 
Conference Board of Mathematical Sciences has also recommended, on . . 
seyeral occasions, the-development of a computer literacy curriculum for 
pre-college students ( Recommendations Regarding Computers in High School' 
Education , Conference Board of the Mathematic Sciences, Washington, D.C., 
1972) and in 1978,. the National Council of Si^ervisors of Mathematics ; 
issued a position paper which included computer literacy for all j^itizens 
in a, list of ten basic skills and the National^ Counci] for the Social 
Studies, has shown a recent interest in the topic as well. ' " 
■ v ^In, whfat is perhaps the most complet-e analysis of the importance of 
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computer literacy-, Andrew Molttar cone! udes that th 

. ... J a national need to foster computer literacy. Further, 'if we ■ 
are to meet this need, we must ensure that high school graduates 

• have an understanding of the uses and applications of the computer 
in society and its effect upon their every-day lives., ... A nation 
concerned with its social needs and economic growth cannot be / . 
indifferent to the problems o'f industries, weTnust develop a 
cbmputernl iterate society (Molnar, 1978). • . . * - • 

Definitions of Computer Literacy . 

■ If one accepts the argument tha^'all students need to have sufficient 
•. computer knowledge and skill to function as cont^ting Members of a ; 
- modern technological society, \ien the question Of what constitutes . 

sufficient knowledge and, skill becomes an important concern. 'Ah earTy - 
, ej'^ort to answer^is question dame, from the Committee on Computer 
"Education of the ffonference Board of the Mathematical Sciences, Washington, 
■P-'C, 1972'. T^e" committerrecommended the development of at least one 
. ..secondary school. course in computer literacy which would,' at a'tftinimum, 
'deal with:: a) the wa'yV computers are used, . b)^e capabilities and 
, limitations of computers, and c) the concept of algorithms and their 
application in 'flQwcharting and programming. 

Siftce .1972, the call for computer 1 iteracy for all students .has 
been heard with increasing frequency. Definitions of computer literacy 
have become more prevalent in the literature as well . DaVid Moursund 

•-■ . . ■ ■• . . I, ■ . • ■ 

*'Offers.a typical definitipa: . 

Computer literacy refers to a knowledge Of the non-technical and 
low-techntcal as<pects of the capabilities and limitations of' com- 
puters, and of the social, vocational, and educational implications 
of computers (Moursund, 1975). ' . 

. In Great Bri'^taini Lali Makkar prefers to Vefer to this level of . 

computer knowledge necessary for all society as "computer awareness. " 

He states that general education Is not making students sufficiently 

"computer aware."' He defines computer awareness as : ' ' ' 



....^he possession of si/ffic.ient' knowledge to- enable inferences, 
general and social, to be made .on the' "basis of^^what is seen or 
. heardtabout computers (Makar, 1973). 

• ' . '■ ■ '■ ■ ■' '■ ■ ■ ■ '.: ■ ' •• .. 

■ Others^ke a more skill oriented approach to the definition of • 

computer literacy claiming that computer iirogramming skills are essentiarl 

to understariding how computers work, and the role of comput^rs'^'n society. 

Minsky, for example, suggests that "Eventual ly prociramriiing itself will' * 

become more important even than mathematics in early education" (Mi-nsky, 

1970). Denenbe.rg,.argues' that programming is an impartarit aspect of • .x 

computer 1 iteracy because i,t teaches thinki ng and. prob.l era sol vi rig ski 1 1-s 

(Denenberg, 1977). . ' , . ^ ^, ^ ^ ' / } ■ . 

The^emphasis on programming' skills as a part of.' computer 1 iteracy 

is not universally appreciated. Wei^enbaum decries the teaclning of 
;prOgramfiiing without ■substance or without the teaching of Worthwhile 

applications (W^*i«|jjbaum, 1976). He .takes.can additional step, arid argues 

that students should not be taught about computers unless ..they are . '. 

taught about the social .impact and impl-i cations of these too] s-; 

Our own approach to the defini'tion of computed literacy fia$ been.to. 

focus upon the' identification and deffnitiori of substantive 4heas or . 

dimensions of computer li teracy ratber -than to .construct a new -definition. 

While definitions-^re usefulV^o approach is designed to be more helpfjjl 
' tio the classr/om. teacher and the- educational research'er. ." 

The' ■Pimensioi'^s Of Computer Literacy - ■ • ' . ,. 

" . There are\^^e42a^K^oad]y; defined dimensions which are cbmmor^ 
to most' definiti-ons of computer literacy.' First, there is a hardware 
dimension-. Knowing the .meaning of basic terms , such as "hardware ^' 
and memory are considqr.ed to be a mi nimum leve'l of .awareness and^' 
some understanding of the -major . cOmpbneirits of a computer sytem and-' their . 



functions is often .considered essential. Some awareness .of the his'torical' i 

. ■ ' ■■■■ ■ / ... • ■■ . >■■.■ ■ . 

■'development of computer hardware : is s.ojTietiines included, here- as. Well; 

. A "second dimension is that Qf software-arid data processing , which ' ■:■*. 

.Often includes^ kftow.ledig'e 'of^how ddta is processed by computers and the^ ' . 
.fact^that the comiDuters ay^e^ihstructed by-^' people.wlio writ? .-instructions 
.^:in;,a..spe(nfic computer" I'angtrage./ In. addit^" on/ a -realization, that' cd 

Store both^tfie instrijctions "(program) and.; tXe.' data wi^in the inemory.,is /. 

often. viewedVs critical.. • • . , \' 7 ' \ % 

'. •■•'"■'r'-v ■■ K^' • ■- • ' '■ .■ " ■ . t; y.-. ■ 

Third; .cp#ut^r;^literacy ;can be. s'a'^^^ hayfr; a programmifig', a'ffd • ' \ .: 

al.gor-i thm.: jfitiienstofi. . . This dirtiensi'oiT'may.'incTude ;tbe abil ity .to foil ow, ' ' 

■ ■■' ■'' ^. - >l r A ' 

modify, correct,' an(;i; develop algbri^th^^^^ . . 

EngTisbvl'anguage&instruGtions and i 

. A fourth dimension is that of the appl-i cation of computers .in^' - - 
society.' Computers, are used in every .sector of the society: ip work,./ 
in government,,' in pjaople'sjiomes, and in school, knowledge of when ^ 
and where fcomputers are being used and what' makes 'a computer application 
suitabTe or OnsuUabl^ • ■ 

- " •fthe-fi-fth dimension' is 'im^aot, which is difi'e rent from the application 
•Of computers in that it deal s; with, the effects or <;>esults bf applying 

computers. Many issues'.;?re' ^ddressed^-in this dimension incl uding privacy, 

■ ." ■ '4.- ' '■/ ■ . :' .. ■■ • ' > ■ 

:coinput^r crime, computer'.'careers,-; the -i'(npact;of^computers^^:o employment, ' 

etc. It is also ■ felt that $tuderits need to develop a realization of 

' ' ■ ■ ' ' ''■y ■ ■ •■o- " ■ ■ 

,bott) the positi^ire .'a,ntl negative ^1^^^ • , ' 

■ '. . The "s'ixth' andi^ last dimension is that of cbmputer specif ici aK^^ 

and^ values. . The premise of this aspect of ; computer literacy: is that an 

.individual .should possess realistic attitudes.^ such as an absence of .\ 

f6ar, 'anxiety,* and intimidation.'. A negative view of computers could 



hinder the development of knbwl edge and skills; a positive view fqsters 



; learning and>openness to^compQter use. 
■ Computer Literiacy Objectives ^ 

framework for the develofrment ,of theVspeci'fic instry^^^^^^ ' 
shown in Figure 2. A more extensive discussion of the methodology used 
to identify these dimensions is given in Chapter 4 of this >e port and in 
the February, -1980, issue of The Mathematics Teacjier in an article 
entitled "Computer Literacy - What is it?!'. (See Appendix ,C)\^After 
the si'x'dimehsions were established, an extensive list of tbpiqs for each 
dimension was constructed. These topics were then used as the basis for . 
the construction of the learning objectives shown.a^^ The 
topics were chosen after a systematic review of curriculum materials , .text- 
books, test items', etc. These objectives^ were developed to help define; 
•computer literacy and as a basis for the development'^ of tests and attitude 
scales to. assess computer literacy among students. The objectives that-' 
are designated with an "*" are those that wera selected for assessment i^ 
this research effort. ' ' * ^ ; 

For each cognitive objective- : the first di git after' the 1 etter 
refers to a cognitive level - 1^ indicating a low level , generally a 
.skill or knowledge of facts while 2 stands for a higher- level of understand 
requiring some analysis and/or synthesis. The final digit is merely a . : 
count of items; within eachfi'evel. While no . priority is intended .with' ' 
the final" digit', there has 'been'an attempt to place the ideas in a 
logical sequence. The coding scheme -.for .the affective area, v'.1 - V.9, 
is merely for recording purposes and is not intended to stiggest any 
priorities or hierarchy. * - : * • 




' figure 2 
COMPUTER 1 1 TERAC Y OBJECTIVES: - GOGN I TI VE ' 



H»Wc (H) 



*H.1.4, 



\ *H..1.1 ' Identify the five major comFJonents of. a compJtehr-^input equipmelit,:'m^^^^^ 

contrQl unit/arithinettc unit, output equipment^; - . . r • v* 

•*H.1;2 • > Idenfify the basic operation* of /.a computer 's ystem , loput of /data or ''irif orla4 * - 
. ' . ^.^1^-" - processiag af^ data or infonnation - bu.tput-of data. or informationvv.J'' . 

♦*HJ,3 Distinguish between, hardware and gnff-i^aro, - '^ * ■. . • . 

Idehtify/ how a person, can access a ,rnmptff or : g : / • ■' ; *■ r * " ^ 
I., . via a keyboard terminal * . 

a. " at site of computer " "" / .;' ' / : 

b. at any distance via telephone lines - 
; 2.' via punched or marked cards 

3. via. other magnetic media (tape, diskette)' ^ ' • - 

. Recognize >the rapid growth of computer'' hardware since the 1940'$. 

Determine that the basic components function as an interconnecte d system under 
jcontrol of a stored- program, developed by a. person . ^ — — 

and storage capabilities to the' human brain lis ti ng"" 
some general simj.larities and differences^- / . . % 



^H.1,5 

,l*H^2.1 

*H..2;2 



jSoftware and Data Processing (S) 



■ ^^^"^^^y the fact that, we communicate y/ith' computers through a b^nar^-code. - ^ 
Identify the need for data to be organized if it is to.: be useful, 
r Identi^ infonnatfbn i^s^ data which has been^given meaning., 

. Ider»t1fy_ the fact that data 1s*a coded mechanism for. communicalion. . _! ■ " 

Itt'^ll^ ^^^'^^ communiqatYon.is the transmission of informa'tion via coded 

y uicd sages • ■* . 

idenUfx processing -invot^^^^ 

.means of a: set of pre-defined rules. - ■ 

Recognize that a computer. heeds irtstructidnsftotopc^ , . / ' ; 

^oi^uze t>at a computer^g<ts instructions' from a program written in a pro- ^ 
granining language.' \^ \ . . . ' ■ . 

Recogniz e that a : computer "i*s capable of ^^^^ a program and data. 

.Recognize that computers process. data^by searching,* '^oVting, deleting, '^updating 
."Summarizing, moving, etc. ' . ^ 

Select an appropriate attribute for ordering of data -for a particular task. * 

Design an elementary data structure forJa given application (that fs, provide *• ' 
order for the data). * ; .V ^. 

• S:2;3 Desic|ji an el cmcnUry coding system 

Programming and Algorithms (P) : " , tj*" ^ , ^ '•■ 

NOTE: The student should be able to acc6n:piish objectives 1.2-2.5 when the algbr'i'thm 'is . 
expressed as a set of Engl ish language Instructions, and in the form of a computer program, 

■ Recognize the definition of "algorithm." : • . 

*P J. 2. ; Follow and give ^t - . 



S.l*2 
S.1.3 
S. 1.4 
S.1.5 

♦S.1.6 

*S.1.7 
"*S.1.8 

♦S.1.9 
*S.1.10 

*s.2;i 

S.2.2 
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*P#,K3/ Given a simple algorithm . explain what it accomplishes (I.e. , Interpret and gener- 
-alize). 

■^;2a^lfr- ^Hodify- a-simple-aTqorjthm^to-accom 



Detect logic errors in am algorithm. . 'r 
P;2.5".:. ■ Corrject errors In ah improtoerlv functioning algorithm, 
P.2,4 Develop an algorithm foV soVihg a specific problem. , .' 

P.2.5 ■ Develop an algorithm which can be used to solve a set of similar problems. . 
Applications (A) : v ^ : v " ; ■ ■ . 

> '**-. ■ ■ , I .. '' 

*A;l.V :.' Recognize specifi.C' uses of computers in some of the. follov/ing fields: 

a. medicine g, military, defense systems 

b. law enforcement . . h; weather prediction t 

c. education - recreation 

d. engineering j, government / ^' 
. . e. business. k. the library ^ 

f. transportation 1.. creative arts 

- A.1,2 Identify the fact that there are many programming languages suitable for a 
partl'i^urar ^application for business or science, . • - ' 

.>AJti3 / " Recognize . that the follovn^gx activities a re ''among the major types of applica-" 
' "V^^ of the computer: . • 

' * :a. information storage and-, retrieval:; ' . 

b. simulation and nip'delling ' ■ v • - / 

' process control - decision-making ^ /"^ 

d. . computation - . ^ <> . . ^ 

e. data processing, 

*A.1.4' Recogn ize that computers are generally good at information processing tasks that 
. benefit from: . \ . 

* ■ \ -a.- speed ^ ■ • . ■ ■ . ' ' 

b. accuracy 
. c. repeti tiveness 



*A.1.5 ■ Recognize that some limiting considerations for using computers are: ^ \ 

a. cost ' . 

b. softv/are availability ^ 

€• storage capacity . . ' 

*AJ.6 Recognize the basic features of a computerized information system. 

*A.2.1 Determine how computers can assist the consumer. 

*A.2.2 Dctermi ne how computers can assist in a decision-making process. 

A.2.3 Assess the feasibility of' potential applicatioris. 

A.2.4 Develop a^ncw application. . " • 

Impact . ■ . " 

*I.1.1 Distinguish among the -following careers: v 

a. keypuncher/keypperator ' d; systems^ analyst 

b. . computer operator e. computer scientist 

c. ' computer programmer 

*L1.2 Reco gnize that computers are used to coimnit a wide variety of serious crimes but 
... especlally'steallng money and stealing information. 

*I.;i.3: - Recog nize that identification codes (numbers) and passwords are a primary means, 
for restricting use of computer systems. vof computer programs, and of data files; 



^•^•4 Rccogn^ize that procedures for detecting computer-based crimes are not well, 
developed. 

♦1.1.5 Identif y some advantages or disadvantages of a data base containing personal in- 

fornw^tion on a large number ofppcople. (e.g. , the list might include value for' 
-research-and-potential-for-priVacy-invasionr)— — — — — 



I.K6 Recogniz e several regulatory procedures; e.g. , privilege to review one's own 
file and restrictions on use of universal personal, identifiers, which help to 
Insure the integrity of personal data files. 

'>I.1,7' Recognize ^hat most "privacy problems" are characteristic of large^'nformation ", ^ 
files whetJrcr or not they .are computerized. ' ■ ^ . " ' 

Recognize that cbmpeterization both increases and decreases employment. . 

Recognize that computerization both personalizes and impersonal izes procedures 
m fields such as education, 

*I.1.T0 Recognize that computerization can lead, to. both great independence and dependence 
upon one's tools. ' . " 

*.I.l.n Recognize that while comput'ers do not have the mental capacity that humans do, 
- through techniques such as artificial intelligence, computers have been able 

. ^ to inodify. their own instruction set -and do many of the. information processing 
tasks that hi^mans do. ' . ' 

*I.1.12 Recognize that alleged "computer mistakes" are usually mistakes made by people. 

hZJ _ Plan a strategy for tracing 'and correcting a computer related error such as a 
billing error. 

Explain hou computers make public surveillance more feasible. 

*L2.3 Recognize that even though a person dofes not go near a'computer, he or she is 

affected indirectly because the society is different in many sectbrs as a conse- 
quence of computerization. 

1.2.4 Explain how computers, can be usq,d to impact the distribution and use of economic 
and political povjer-. :■ ' • ■ - •■ ••. • .. ■ ' - 



COMPUTER LITERACY OBJECTIVES - AFFECTIVE 



Attitude, Values, and Motivation (V) • 
*V.l ' Does not feel fear, anxiety, or intimidation from computer experiences. 
Feels confident about his/her ability to use and control computers. 



*V-2 

*V.4 
*V.5 

V.6 
V.7 

V.8 

V.9 



V alues efficient information processing provided that it does not neglect accuracy, 
the protection of individual, rights and social needs. 

Values computerization of routine tasks. so long^asit frees people ta engage in 
other activiti*es and is' not done>as an end in itself. ' * . 

Values increased cornnmnication and availability of information made possil^le 
through computer use provided that' it does not violate personal rights'! to 'privacy 
and accuracy of personal data. 

Values economic benefits of computorization. for a society. - 

Enjoys and desires work or play with computers, especially computer assisted 
TcarnTng. • . / 

poser 1 bos past cxporiencos with computers with pos1t1ve-af feet words like fqn, 
cxcftiiig, challenging, etc. 

Given an opportunity, s pends some fr§e time using a computer. ■ " . ■ • 
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Summary: ■■ 

Th(5se,.pbjectives represent an operational defiriition of w ' 
literacy. They are "information al" objective s and .not intended ' ■ . 

to . define minimum competencies for secondary school students. 

■ '. . ■ ■ • * 

Our society's growing reliance on computers and computer applications 

• ■ ' • **■ * ' ■ ' ' 

demands that the public come to understand this phenomenon. Our schools 
are left with: the responsibility to develop curricula in computer literacy. • 
For instructional purposes this is generally understood to refer to the 
level of knowledge and understanding a person needs to function effectively 
in. a ; computerized society/ While we cannot previsely define computer 
literacy due to its situational nature, it is vpossible to^define major 
components or dimensions of computer, literacj^. By developing specific - 
learning objectives for each of these dimensions, we hctve provided - 
educators with a framework which can help them organi'ze and' implement 
computer literacy programs. These objectives should help instructors • 
develop^^more comprehensive and clearly focused instructional computing 
activities to help their students understand. computers and their uses in 
our society. 
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: ; V ' ' ' •■ . .Chapter 3 . , • 

A' SURVEY OF 'INSTRUCTIONAL ACTIVITIES IN MINNESOTA; SCHOOLS 



Since one of the primary purposes of this research effort was to 
measure the influence of typical instructional^. computing activities' in 

^. sthoqls on the development of an awareness and understanding of computers i 

• . ■ ■ • • ' . " ■• ^ ' -■; . ... 1 

• a^.systemjatic .procedure for identifying these activities wa.s 'needed. The 

•. ••; , - ; . ■■ : . .■ ■ . ...^ ^ ■ • ^ ■; ' ■ . /• • . - ■ ' 

identification and selection of typical activities was accomplished 
through Statewide ^survej^ of all- mathematics, science, computer science/data 
processing and business Education .teachers. While^he results of this v- 

•survey have been discussed in "a recently published article titled "Instruc- 
tionaT Computing: Acceptance* and Rejection by Secondary School Teachers" 
(see Appendix A), we have chosen to briefly describe the survey here in' 
order to. report the~complete effort" of our research group. While the i ^ 
basic purpose of the survey nvas 'to *he],p;j.s i^ categorize 
teacjhers that were teaching about or with , computers, the sui^yey. represents 

, one of the' most . cpmpreherrsi ve attempts to expl Ore the rbl e of computers . 
and TOmputihg tn^cience^edijcatibn. 4^^^ 

^ ^'TeachersV^'especiaTly^in new and such as 

^ computi ng aad computer 1 1 teracy , h$ve^ a:. Very sigrif i'c%t .;i.nf 1 uence on the . 
. structure and content of instructloriaT programs at»,d approaches. V 
. .absence:. of clearly defined models ifnd. approaches or tex-tbQoks -to guide 
their coyerage of topics,: they pi ay^l&i,n5>e^ importabt roW fn 

^shaping learn|n.c|vopportynit^ group, the 

mathematics. teathers,. and to a lesser- 'decree the; sci^ business 
education teac}iers,v. have been £he motivating force behind the introduction 
of computers in the secondary school setting: >in additi to bringing the 
computer vitself into educatibn as. a tool , they have been instrumental in 



the design.and implementation of computer literacy programs as we know 
them today. " 



METHOD,. ; , / . \ ; 

- ' A'mail questionnaire was developed and distributed in February, 
\ 1978, to Ull 6,837 Minnesota secondary school ^grades 7«1.2) teachers, {n 
mathematics, science^ arid- business education. The^ names of the teachers: 
were provided on mailing labels by the Education Data Systems -Section of 
the Minnesota Department of Education and represented the most ^up-to-; / 
: date and complete list available. These subject areas were selectedV 
because they h?id tf^e highest proportion of teachers using computers or 
. tl^ching^bo4»t computers in their classes.* : *. V- 
: / The^questionnaire;' entitled "A Survey About -Education and Computers," 

was purposely-briaf with one page for all teachers to compl^te^ and a / . 
■ -secohd* p^ige tprHeachers involved in computer related activi'ties to 
' d6scri6e their ih.volvem^^^^^^ (See Appendjx- D) After six weeks, there * ^ 
was- a 'follow-up mailing, and a total of 3,576 questionnairer(52 perc^^^ 
wgre returned..; ' ^ ' 

, - ■ ■' , • . • ■ • , . ■ ■ . . ■ ' •> . , ■ . 

To estimate the- degree of bias, comparisons werejTiacle with all 

available statistics for the state population of- teachers. (See Table 2) 

' . ■ . ' . ■ ■ . ■ , ' ' ■ ► ^ 

Because .Official' records do not distinguish between business education 
teachers and other vocationail teachers, our' comparisons are restricted 



*In addition to this survey, all scKooT princ^ipals serving schools with 
/grades 7-12 were" contacted and asked to provide. the names, of teachers in 
their schools outside of mathematics, . science, computer science, data pro- A 
cessing and business education who were active in teaching with, or abbyt ' '* 
computers. The teachers identified -through this .prdtess (apprbximate-1^ 550) 
were contacted vUsing the same survey questionnairfe and responises were" 
obtained from 250 teachers in areas such as home economics , social studies. 
Industrial arts, physical education, etc. These. teachers were not/ included 
fn the analysis from which the various' approaches to computer use Ideriti- : 
fied because they were not identified through a census and because ;:mos^ 
of these areas. are not traditionally included in science educatiorr. 
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Table 2 



AND MINNESOTA DEPARTMENT OF EDUCATION STATISTICS, 
SECONDARY OilLY MATHEMATICS/SCIENCE TEA£R£RS .. 



Years of Teaching 



Gender 



1-10 
11-19 . 
20 + 



Female 
Male 



Survey 
Respondents 

42% 

39 

' 19 

.100 (2711) 

16% 
. 84 
100 (2711) 



Teaching Areas 




54% 

35 

11 

100 :(27n) 



state 
Population 
Statistics 

'39% 

41 

20 , 
100 (4748) 

16% 
.84 

100 (4748) . 

54% ■ 
- 43 . . 

'3 **■ ■ 
100 (4748) 



.* Source, is Minnesota State Department of Education, "Planninq ' 
V Agency Reports," June 6, 1978.- * 

'** The- state records, do; not separate, out those that teach in more 
than one area. We estimated the number of "math and science" 
teachers by counting duplicate mailing labels. Our survey 
asked each_teacher to check all "teaching areas. i' Consequently, 
our estimates of assignments to multiple areas; i e. , "math 
and science" are higher than the official statistics. — 



to mathematics and science teachers (82 percent of our sample ).-^~For 
"Object area and gender, the: survey and population distributions were 

almost identicaV. There was 'li slight overrepresentation of younger • 
-teachers, those; having taught lO.years' or less, in oyr sample. However, 
.because the overrepresentation of less experienced teachers amounts to 

only 3- percent, we have considerable confidence in the representativeness 
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of th^ sampl e • 
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All of the teachers ..were asked to complete the first page of /the 
questionnaire; which ag^ed for basic information such as teaching area, 
computer training received', computer resources, etc. and for a response 
to seven attitudinar statements. The attitudinal data provided; vvaluable 
information on teacher views of computer use in education and' of the . 
importance of compi/ter literacy. 

Teachers teaching with or about computers were asked to complete 
the second page. This infofmatlon was used subsequently to identify 
typical and representative instructional computing activities and to f^j' 

K. 

establish a list of teachers which could be sampled and asked to par- 
ti'cipate in the assessment of computer literacy. 

RESULTS n . ' 

Computer Use - . * . yy. ^ ^ ; 

■'- One of every two (50 percent) teachers in the sample reported that 
they had used computers at some time in their classes, but only one of" 
every three (33 percent) were still engaged in instructional computing 
(see Table 3). The percent of dropouts (discontinued computer users) ■ 
for the entire sample is 17 percent and this is a fairly stable proportion 
across the subject areasN. ' Current computer use, however, does vary'by 
subject. -Forty-three percent of the mathematics teachers were currently 
engaged in instructional domputing but only 19 percent of the science . 
teachers, and 28 percent of the business education teachers were so in- 
'■■volved. ■ ■ "/i>v-' 

'■ '• . ■ ■■ ■ * ^ ' ■ . ' . '' ■ ^ '. 

Type of Computer Use ' ' » ...^ % 

Table 4 provides a ranking of the computer-related activities con- 
tained on page-^two of the questionnaire. When -^jranked cm the basis of ' 



Table 3 







COMPUTER USAGE STATUS BY. TEACHING AREA 








* Current Teachinq Area 


... . . _ ■ V- 




r^th 

Only 


Math & 
Sci ence 


Science; 
Only ■■ 


Busine5s ^ 
Ed 


Total 


■ . * . . . 
Current Computer 
Use _ V. 


432 


42% 


195^; 

' ' '.■ '. 


28% 


. > 33% 
V (1183) 


Discoi\t*hued r 
Computer Usfe 


18 ; ' 

r 


14 






9 ■ .17. • 
; .{ 599) 


Mever Used 
Computer 


39 • 






53 • 


50 ■ 
_J.1794) * 


/iptal 


100%. / 
(1599) 


100% 
, { 291 ) 


• 100% ' h 

{1038T 


100% > 
( 648) 


.100% • 
: (3576) 


X^> 240.92. P <.000 














the number of courses ih which th^'nstructional xcimputing activity " 
occurs, instructional- s%ulation is the most frequent activity. Teaching^ 
how to operate a terminal , student problem-solving using coniputer?, : in- 
structional, games, and the teaching of computer programming, follow closely 
behind. Instructional computing activities such as dril 1,' using tHe 
"computer as a surrogate instructor" afid computer- managed instruction are 
among the least frequent activities in these disciplines.! 

Computer Resources- . - i -. ; ' - ' • • ' ' ' .. ; 

One of the questibris asked of the teachers was whether a computer . 
terminal or computer was available for qse with their.cl asses. Table 5 .• 



4 


•I' : • ; . • • , . Table 

* * ' » • , ■■ 

■ . <> • • ■ ■ T 
1 ■ - • ^ • ' . <> . 




■ • . ■ • »' ' \ . • - ; 

* • ■ :•' - ... • ■ ■ . . ' ■ 


-^J 


- ■ ■' . ' ... ■ : . 5 , . , * 

• ' .. ."■ NATURE- OF .COMPUTER USE : ' . : a \ : . 






• . . • - ^ .. ■ ■ . ^ ■ • ■ 
■• . NUMBER OF COURSES 

IN WHICH' THE ACTIVITY 
. . * ■: - IS PERFORMED 


% OF TOTAL , : 
NUMBER OF .COimSES 
LISTED- 






}, RUM SIMULATIONS > 


1101 


. 41,3% , . . - 






2. TEACH TERMINAL OPERATION . 


1031 


' \: 38.6% . ,, 


'■ \ ' ... 




;3. STUDENT PROBLEM SOLVI NG : 


992 


37. 2!K. 


** 




4. STUDENT "'iNSTRUCTI.ONAL GAMES / ■ 


. "991 « 


" 37.23^ . 






- . .^5. TEACH PROGRAMMING ' 


'I 

' 976. 


■ . 36. 6% ■ ■ 






6 J TEACH ROLE AND IMPACT . ^^ 


849 ■ 


V 3i;8« ' ■ 






7. STUDENT LEISURE TIME- 


r 932 7 


31 .2% - . ■ ■ 






: ' 8. AS A CAL6ULAT0R %' 


759 " 


28.42 






9. TEACH COMPUTER APPLICATIONS 


750 - 


28.4!K : ■ 






10. TEACH COMPUTER CAREERS 

11. ' DEMONSTRATE CONCEPTS 


. 627 
588* ■ 


/ ■ 22. 0« 


•: 




12. TEACH COMPUTER HISTOR.Y 


481 


18.0% 






13. TEACH HARDWARE/SOFTWARE CONCEPTS 


472 


17.72 






'-14. DRILL .STUDENTS. 


449 • 


16.82 






- — -15. ' MATERIALS GENERAUON - t ' 

f 16. TEACH DATA PR0CES5lNj|,>R0CEDURES 

: n. iNFOfWrioN re:trievau^ 


436 , >' 


■f 16.32 ■ \ 






,372 
328 . 


^ 13.92 , : 

'■ :/ 12.-32 ■ '. ' • . 








322 


."12.32. 






i9r *AS A TUTOR 


, 254 . 


;9.52 \ . 






^. 20. SCORE TESTS 


197 


7.42 ■ 






■ 2K ■ INSTRUCTIONAL MANAGEMENT ' ... " 


115 


'4:32- 






. " 22. ELECTRONICS INSTRUCTION " . 


36' . 








Note: On the average, five of these activities were checked for each - ' 
course, 

* ... ■ '^i • . . . ■ ... 






, :;*The total number of all courses reported Is 2668. 
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Table 5 



:-QUESTrdr~rS-A~COMPUtfR"TERMrNAL 
AVAILABLE FOR USE. WITH' YOUR CLASSES? 



Y€S, Anytime 
fes. Sometimes 

i^o '.. ' . • 
Don't Know i 
No Response 



Users* ' 


Non-Users 


All 

All 




. * .■ ...9- . 


: 18 


51 


45 


47 

■ t 




. 33 ■ ' 


.24, 




"7, V, . .:' 


5.^ 


■■■ '8' 




7 


1296 


2520 ■ *; ^ ' 


3816** 



. M 



These teachers teach vyith and/or about computers in at least 
one of their classes-.iv ^ 

** Includes teachers, Identified by prlnCfpaTs as being teachers 
outside; of mathematics, science, coinputeV /Science.N business 
educatiba, and data processing ar^as who teach with or about 
computers,. ' ; - . 



shows that|'65y)efc^nt of the teachers responding liad acce;ssvto' C-ter^^ 
at least sUe of theitime/ 'The users h^^^^^^ 

(86 pe^rcent) than did the non-user^'.{'54 percent). Another mea^tyre of 
the' availabi-1 ity of computer resburcfes was, obtaine'd through a question 

. relating to availability,,for student use. :As sfiown in table 6,, 25 pe^-cent 
of the teachers respon'deid that in their schools no terminals or computers^ 
were available for student use. The largest percentage df respondents ^ 

■ (38 percent) Wj^re in schools whe-r*e only one terminal, or computer was ' 
available, for 'Student use, ■ / „ ' . ■ .; 

' Computer Training / 
: . ^ The teachers were as^ked whether they had received training about 
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Table- '6 





s ■ '- . ' f" 'if- ' • • ' 






■ J ' ' '' 




. QUESTIOUf -HOW MANY COMPUTER \ ■ 
•KEYBOARD TERMIWALS>OR .COMPUTERS 
ARt AVAILABLE FOR STUDENT USE? 

iisers* Non-Users . 


:,. Total ■■ 


■ .1 . ■ - 
• ' • ' • ^ ■ ■. ■'* 
■ : - 'v^-, ■ "■• • 




X - • 


0 • 




' . 32% 








t/ *■ 




. * 39 


'■.■^37. 


■ '3.8 ■ 








- -...2, ■ ■• 


: ■ V ' 


'■i, v::,-' 09 ' "■ 


: ■ ,22' ; • 


■ ' ■ '^''./\V , .■ ' "■ ■'"/ 






3-, , . 


■.''•'■■."•lo''' 




_ 8 




■ f • • 




-.-4 






, 4 • 




'a t'-- 






1 












6 or More 

V - 


1296 


■ ? ^ 2 ;. 
^ 3521 


2 ... 






r ^ '- "!-■■ 


V:->- Teach with and/or about computers - 







computers or computer use in education.^ Tabi/e. 7 i 1 V percent 
of the respondents indicated that thiy had recei ved some sort of .training 
(;includ1ng, self-trMriing) Training was r^nuch more; preval erit among theSFiJ 
users ('92 pendent) than the non-users (62 percent) . ■ 

Anotl^er question,. dealt With the. geneVa! content of the/|fta^^^^^^^^^ " / 

received. Almost one-half (46 percent) ,6f the respondents; tb! the question 

>had received some computer progranlj^ traini^^rbugK^^^ 

workshops, self .-learning, or other means..-- "Nearly, as ma^ ' ^■ 

..(.42 percent) had received training in using computers in their discipl ine .; ; 

■tsefi-JabiW 8). ■ ;. • .vVU-: 



ERIC 



32 



- / 



Table 7 



QUESTION: . HAVE YOU RECEIVED TRAILING 
(THROUGH COLLEGE COURSES, WORKSHOPS, 
SELF-LEARNING) ABOUT COMPUTERS OR . 
COMPUTER USE IN EDUCATION?' • 



No 
N 



Users* 
92% 
-8 ■ 

1294 



Non-Users " Total 



62 
38 
2514 



72 
28 
3808 



* Teach with and/or about computers 







■■ ■ ■ 1 r-- 


. *'; Table 8 : 






, - ■ HAVE YOU RECEIVED TRAINING . ^ 
. (THROUGH COLLEG&^COURSES, WORKSHOPS ' 
SELFrLfARNING) IN THE FOLLOWING AREAS?, 

" ■ ■' . ■ ■ - ' ' ' ■ . . "' . 


/ -r ■ . • ■ 

. ■ ■■ 'i 

■ ■ } _ ;■ 
•V- "t \ / ■ • . ■ . 




... YES*; - 


:■■ ■ ■■ 


Computer Use in Ypur Discipline 


' . ■1.3 2 -f: 


\' ' ■ ■ " . ' 
'■■■■*' ! • 


. Business Data: Processthg 




Computer Progranuning . ^: 


;; 46«"'.; 




Survey of Computer in Education . 






Computer Science 






Other 




* Multiple resporises Were possi6l-e. 
on 3808 respondents. v 

■ • ■ ■ ■ ' ■ 'f ^ ■ ' ■ 


■ '} 
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. Teacher At^i tudes ■ Towa rd 'doropu ti ng . . • • 

: In effort o measure the teacher's attitudes toward b^^^ ' . 

they were asked to indicate their degree -of agreement or disagreement ' .. ' 

with seven statements. Table 9 and Figure 3 show the response's of the,- , 
r:.users/non -users to these; statements. ■ 

' The responses'- indicated strong support, for: the need for general f 

mi nimal • computer 1 i teracy Imong^ .secondary school students . , Ei ghty-f i ve 

percent of the respondents agreed or strongly agreed wi th ;the s^t^ 

that "every secondary schooT student should have some minimal understandiiig 
. of computers" ;(ltem 1 ). ' An even lar^r number of respondents (93 percent); 
.agreed'that "eviFy secondary school student should- learn about the rol^ ■ 

that computers play in our society" (Item 3). . • , - 

Only 27 percent of. the respondents thought that "every secondary 

school student should be able to write aAsimple program" (Item'2). 

Nearly 45 percent of the teachers disagreed with, this .statement, while 
^9 percent were undecided. • ."^ ' 

/ Two of the, statements (items 6 and 7) dealt vyith the teacher's 
perception of the general value of. computers in education. Their 
responses show that the teachers generally felt, very positive toward' the 
use of computers in education. Eighty-seven percent agreed that computers 
could b;^: a useful instructidnal aid in many aybject areas other than 
.mathematics. Wh^ile histqrically the computer has found its greatest 
aeceptance in mathematic:S;^ourses , the respondents see its value in other 
subject areas as. well. In addition, the majority (69 pVrcent) .of the " 
teachers supported use of computers in educatibn by' disagreeing with ■ 
the statement.that computers provide more disadvantages than advantages., 
in education. Only 3 perdent agc^ed with the statement, while 23 ' 'i^;;;^ 
percent were undecided. 



Table 9 



USERS VERSUS NON-USERS 






STATEMENT . 




% 


% 


% 


% 




n 


..,1 • 


■ tVERY SECONDARY SCHOOL 


USERS 




■4 




45 ; 


45 


1291 




•StUDENt SHOULD HAVE 


















SOME MINIMAL UNDER- ■ 


NON 




. 8 


9 ' / 


•57 


25 


2511 




STANDING OF^COMPUTERS: • 




















ALL. 




7 r 


7 


53 


32 


3802 


2 


EVERY -SECONDARY SCHOOL ' 


USER'S 


— 

6 


■ 36 


Z6 


26 . 


5 - 


- 

"1290 - 




STUDENT SHOULD 6E "ABLE 


















TO WR^ITE A SIMPLE 


.NON 


•9 


37 


30 . 


21 V 


-.3 ' 


2509 




PROGRAM; 














» 






• ALL' 


■8 


■ 37 ' 


29 ' 


23 ^ 


4 . 


3799 


o 

.J, 


EVERY SECONDARY SCHOOl 


USERS 


1 


1 


3 


541 


41 


1289 


STUDENT SHOULD. LEARN 


















ABOUT THE' ROLE THAT 


NON 


■1. \ 


^ ., 2-' ;. 


6 ^ ' 


64 ; 


28; 


2510 




COMPUTERS.'. PLAY IN . OUR . 
SftCIETY 


















All 


1 * 


Cm 


5 


■61 


32 


3799 




MY TRAINING HAS ADEQUATE- 


USERS 


4 


18 


17 


47 


15 . 


1 287 




LY EQUIPPED HE TO MAKE 


















DECISIelStS. ABOUT USING 


NON 


16 


A f\ 

4U 


1 / 


O 0 

. Co 


li 

4 






COMPUTERS IN MY TtACHING, 


_ ■> 




















1 ^ , . 


od ' 


17' 


0 1 


p 


o/o r 




THE. EFFORT NECESSARY TO 


USERS 


16 


47 ■ 


22 


12 




1286 


INTEGRATE COMPLETERS INTC) 


















mv teaching is an in- 


. NON 




29 


40 


19, . 




. 2485 




efficient USE OF MY TIME. 


















all' 


9 


35 


34 


17 ■: 


■ '■5' 


3771 


6. 


COHPUt^RS. CAN BE A USE- 


USERS 


• 1 


1 . 


6 


■ 51 


42 


1288^ 


FUL INSTRUCTIONAL 'aid IN 


















MANY SUBJECT AREAS OTHER 


NON 


1 




13 


/ 63 


21 


2507- 




TH/\N- MATHEMATICS. , 






.1 


11 - 


59 


. 28 


3795 




■ *: \ ' ■ ■ 


ALL 


7, 


COMPUTERS PROVIDE MORE 


USERS 


30 . 


51 




■5 ■ 


3. 


.1279 


• • ■• ' .' <. . 


DISADVANTAGES THAN 


















ADVANTAGES IN EDUCATION.- 


• NON 


15 " 


20 


29 


6 


2 


2500 






ALL- 


20 


49 


;-2^3i ■■■ 


6 


■ 2 


3779 




"USERS"'. TEACH WITH, .AND/OR ABOUT COMPUTERS 
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Figure .3 



. ; USERS VERSUS NON-USERS 

Users (teach with,- and/or about computers) 
Non-Users 
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An additional attitude statement attempted to gauge whether teachers 
felt iising computers in this cj ass room was worth the effort (Item 5). 
Forty-four percent of the respondents disagreed with the statement that 
"the effort necessary to integrate computers into n\y teaching is an 
inefficient use of my time." Sixteen percent of those who taught with . 
and/or about computers (users)' agreed with the statement, whi'le 25 
percent of the nonusers agreed. " ' 

Teachers were also asked to respond to a' statement reflecting the v , 
adequacy of their training related to computers (It?=m 4).. Forty-four 
percent, or n ea rly nnp-h a lf nf a l l teaeh^- s di K^j^MPH - wi Lh~the -statemenF^ 
. that "my training has adequately equipped me to make decisions about 
using computers in my teaching." Only 22 percent of the users disagree;! 
•with the same statement, while 56 percent of, the -non-users, disagrefeed. 
Siniilarly only 27 percent of the non-users agreed that their training was' 
adequate to make the decision's, while 62 percent of the users agreed.. 
(See Table 8> , : ' U: . ' '''/r,:. 

•' ■ ■ '.'■■^ ^ ■ ■ .■ ■ '•: ' ■'■ ■ ■ ■ ■'' ■'■ . 

■ ■ I ■/ SUMMARY .. .. ' ■ ^ ; .. 

It is evident. from these data that^teachers strongly support mln 

.understarrding of computers and their societal role for every sdtdndary 

school student," that they generally feel positive about the value of 

computers in education, and that they generilly feel positive about^>^^^^^^ 

value of computers in education. In terms of their own literacy 

regarding computers, many of them feel inadequately prepared to make 

decisions "about using computers. A comparisoh, of teachers currently 

using or teaching about computers with other teachers shows that users 

see their training regarding computers in education as mijch more adequate 

than non-users. Those interested in a moris complete analysis of these 

data are referred to the paper contained in Appendix A. • 
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Chapter 4 



A FIELD^STUDY' ON THE IMPACT OF SCHOOL COMPUTING 
ACTIVITiES, ON STUDENT -ATTITUDES AND KNOWLEDGE 



• Computer literacy is bqing-. recognized by a growing number of educators 
at all levels of education as an important educiational goal . This, in ' 
turn, has spawned numerous instruptional efforts-designed to introduce ^ . 

..students tp computers and to improve student al/areness and understanding. . 
of computers and of their use, misuse ajid impkct. Most of .thes> well-. 

•intqtntioned efforts are implemented ;in. the abse^nce of a cleaf _under- 
standing of 'the computer literacy levels' of entering students, with 

.little information concernifig the potentTat: impact of computing activities 
on the development of comput^&r^related jchowledge and attitudes, and 

without a clear statement of the irit^nde.d results 

In ah attempt to help establ^s•h^t^l^ necessary conceptij'al and empirical 
foundation upon which effective computer literacy programs cari be- v. . 
built, we conducted a field study designed to help establish ba'selipe . 
data regarding student computer literacy and; t(/detepmi he the relati^^^^ 
impact. of various instructional corapiitihg' activities on "^the deyel.opment 
of computer literacy. ■ 

. Ihis study' was organized around two basic^ reslarch questions: 
. 1, :. What IS; the' computer literacy level bf studisrits both when they . 

■ enter and vyhen they le^ve cbuVses with instr^^^^ v 
activities? "At those, times, what; do they : know .'and feel about 

■ computers? . : ■ ■■ 'I -i-. - . " .'^ 

2. .. ' What, are the relative, contributions of typicai'.instructiohal ^ 

• ' ;.: ■ . ■ ■ • ■ ' " ' ■ . ' ■ '. % 
cpmputing, activities to the development of computer literacy? 

This chapter describes the methods. and results of :our effort. We 



believe that the value of this >research is to be found! as much in the 
definitions and data collection in^ruments as in the a^ctual data produced 
The Computer Literacy Questionnaire (Appendix E) which was developed to 



measure student knowledge arid attitudes, has already been, used; in varit)us 
parts ,of the country to hel p^. determine tfte need for and impac't of computer 
literacy programs. In addition, the pbjectives-based^^^^d^^^ 
compflflkgf l^^ provided the framework for the development of 

th? assessment instrument has been used to heT^ plan, and structure ' v. 
computer literacy programs in numerous school districts; We trust that 
these products, will continue to be of practical benefit to classroom 

teachers- Also, we believe that the baseline data on student computer . : 

' . ' ' ■ " ■ ^' ■ • ■ ' 

literacy and the information ^regarding the impact of 'ins'tructional . \ ■ ^ ■. ' . 

*. . • '• • "* ■• ' ' * ■ ■ * 

. act iyi\ties will help tisfprovide direction and focus^to this rapidly rv 

expanding grea of science education, ^ V. . . - 

COMPUTER LITERACY OBJECTIVES ' ' 

;The development of a comprehensive set of computer literacy objec- 
tives; was the first step in pur. research effort, these objectivies^, 
whicii are listed in Chapter Two, were developed to provide a structure 
for the development of a computer literac/ assessment instfiiment, ^We 
felt that the assessment instrument should be comprehensive and sys:;temafic 
and that the. only way thi is goal; could t)e achieved was by creating a 
definition of computer literacy expressed in concrete learning outcomes. 
This list^^ objectives, in addition to aiding us in the_ development of 
an assH^^ instrument, provides the consumers of our research with 
the operational defliTTtibn of computer literacy. The -assessment instrunierit 
Is not 'simply a loose collection of test items test' 
with spe<:ific sul^^tests mauMdrto specific le^fnirig outcpmes, ;This /. 



approach tb the detf i fii ti on and measurement of "computer literacy is 
flexible enough to. accomodate differe^ definitions,, yet, it provides a 
.'functiopal way;of linking the concept, to the measurement of its various 
;dimensions. Rather than arguing about the "best" definition of computer 
literacy, an activity which has little practical payoff,' this approach 
allows us to begin to assess literacy levels and the impact of learning 

activities. . / . . . , J 

' • • .• " ' • " . ". " . ^ ' '■■ • ■ ■ * • 

We, began the development of the objectives by collecting information 
regarding ,ciirrent i nstrdcti o.nal pro^^^^^ whi ch Jiave c^^^ teracy as 

a major goal SO that we could examine the complete range of instructional 
programs involving computer use or having some objectives related- to 
learning about computers. A brief statement requesting such information, 
.was pubTished in a number of publications t^eaching teachers lijcely to be 
Aisihg computers.;. This strategy yielded responses from a number of 
educators frOrn across the country. Most'of them\provided a course ' 
'outline, a list of course objectfyes, . a.. description 'Sbf'^'t.he topics and the 
content coveredra statement ^concerning the length, of the course or 

unit, a description of the student population for which the course or 

; ' )v-^'- -'.. ■■ . ■. ■ ' , ■. ' ■ ; - 

unit was intended and, iih some cases, a copy "of the tests used.. 

In addition, we contacted alT of the institutions identified By ' 

HumRRO as offering high quality programs in this area as well as other ■ 

school, districts, schools aitd teachers khown. by the research team to be 

■ active in the area of computer use and computer literacy-. * . ~ 

' ■ . ..■■...v:'' .ft:':. ♦ ■ '.. ■ : ' ■ ■ ' 

..These; if forts^ produced a large collection of ;instructional materials 

rand course/unit descriptions which were useful in defining the boundaries 

of , current practi;C9^lis-a- vi s computer 1 if efacj^^ ^ Thi s i nf orfnation also 

ihelped in identifying the various dimensions of , the concept. " • ■ 

f^^J^wiiig the, systematic. arid tijTierconsuming examination of several 



hundred textbooks, teacher-developed materials, curriculum-guides, ; 
course. outlines, and over 2,000 individual^'te^ items, 'a tentative list 
of topics, which we felt reflected the. various dimensions of cbmpiiter 
literacy, was established. This list was revised several times and 
^ finally tranfclated^ into a list of learning objectives which moreVcTosely 
defined the intended outcomes of computer Titeracy. These objectives 

were reviewed and revised^ number of times by the project team and ' 

»• • • ' ■J ■ ■ . , ■ ' ' 

finally sent to a careful ly selected group 'of experts representing the • 

professional computer societies, the. computer industry, and the field of 

education for their review and criticism.. Following this review the 

project team developed the final working version of the objectives. 

•It is important to note that these objectives are informational ' 

objecti^yes. While some are s tatted rather specifically, explicitly 

iidesignating a desired outcome, for the mosi part they are not "fcehavioral 

but represent guides for the..construction df test items and for the 

organization of content of Instructional programs . Since the data 

collection would involve the testing of secondary'school' stud.ents, there 

was also a need to try to reduce the complete set /to some smaller subset^ 

• ' • . . .' ■ (" . y . * ■ ■ . ■ . 

which could be assessed in a^; reasonable period of time - about 30 minutes 
Thus the list contains, a number of "core^bjectiveS;:' (marked with an • 
"*")- which, represent the ohjp'ttives/ used ;as,. the basis of our assessmen.t 
effort. In gerieral , the experts who reviewed the objectives suggested 
that while, the core objectives were appro pHa^e-forjbja^ 
there >/as a need to further Extend and define this, set to access higher : 
levels of cognitive skills and understandingr We agree the. reader should 
not attach the notion of "minimum^ competency" to this core set, but rathe 
recognize that this represents a viable and man^^geable set for an initial 
. ass^essment pf computer literacy.: 
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THE COMPUTER LITERAe^S'QUESTIONNA^^ ^ 
Since the prfmary ob|ectivevof this research was .t^^^ Student . 

kndwledge^and attitudes and to measure learning gains assodiated with 
differing types af classroom experiences involving' computer and/or 
- qomput6r topics, we needed a comprehensiveriand empirically validated' .. 
• measurement instrument which coul.d- be Used to .gauge a wide range of 
expected learni ng outcomes - 

. Effort's to construct assessment instruments and measure computer ; 
literacy to date have been limited in scope and are largely unsystematic. * 
Perhaps the most- systematic effort; iii this, area to date that of,.the 
' National Assessment of Educational Progress (NAEP). As a part of the 
planning for the 1977-78 assessment of mathematics, the NAEP staff ; 
assembled a group of computed educators ta help ..them define a strategy V 
for assessing computer-i^.elated l<nowledge. This group spent considerable 
time defining the areas of computer literacy to be assessed and produced - 
a definition of computer literacy with a related set of spedi_|ic assessment 
itemsi "Much of this work was neyer used, however, due primarily to the 
lack of time within the, total riia'itherijatics assessment effort. Our research ; 
team reviewed the NAEP work and b\ii It upon -it. The NAEP effort was' the 
niost comprehensive an,d systematic); to data and. our efforts complement and 
extend their initial work. ;.: 

• Most existing tests of computer literacy are muchylessj' domprehehsi ve or 
systematic than. Ave would like, A number of such tests have been-'publ ished * 
in the popular literature of 'tns'truetional computing but they are not 
designed to be comprehensive assessment tools, nor ha^^t^ey been empiricaTly 
validated. Klris type of computer "literacy test.ia useful to the degree ' 
that it helps science educators or^nize the content and scope of computer • 
literacy or helps classroom* teachers construct criterion-referenced 
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tests, but such tests are ;n6t very useful to those/interesfed A^^ doing'' ,. 
systematic research : ' .v.,' '\^''y"' 

^ Teacher-made tests of (:Qmpute^ literacy represent another eff^ to 
• measure Computer l^teracy'but they are m5;st often designfei. to measure^^^^^^^ 
student knowledge imp^arted'Jin conjurix:tioii;;wrtli a. speci/ic" co^^^^^ ; 
instructional unit. While this, type "of testing' was of interest to^uV^^^^ v " 
.and numerous classroom level tests-'were collected and analyzed, it. di.cl 
,not add much to the development of .the Computer Literacy .Questionri.ai r^.. 

.. .. Since a comprehens.ive;',systeraatic and empirically .validated compute'r. 
1 iteracy. assessment i nstr&ment di d not exi st , our research teSm; devoted- ' 
eWns.lve effort to. the,.dfyelQpment . and val idation of such '-a measu»^ement 
device. The result Wf tMs: effort was a two-part..a.ss'essn)ent instrum.Gnt 
which.we titled the .ffomputei* Literacy Questionnaire/ (See topehdix/E) . 
Part J of the instrument includes, items iJ^ed to. form eight yttitude sc^ie^5 
(1) Enjoyment,. 12) Anxiety, (3) Efficacy,., (4) Sex-typingV (5) Policy Cdri?^^ 
cern, (6) Educational Computer Support, (V); Value :1. (Social )r and (8)':;. 
Valued (Technical). Part II contains 49'testvitetfis of five 
areas:. (Jl ) Hardware. (2} Programming; and Algorithms, (3) Softulare arid Data 
Processing, (4) /Applications, and (5). Impact^ The subtest ^cores^ for these 
five cognitive areas were -combined to produc^^^ measure of cog- 

nitive computer literacy/^'J- - ' 1^' - : 

. The questionnaire represents a: majpr product of this research 
effort. arid it Is the subject of. a separate validation report. (See ^ 
Appendix #VWe would urge the reader, at this point ^ read this report [ 
to gain a more compile view of ttes, nature of ^ this measurement Instrument. ^ 



- , : " . ALTERNATI Vf IHSTRUCtlOiJAL COMPUTING APPROACHES / • 

One third^f th.e teadiers (ll'SajY^ our survey. repoYted ' , 

teaching one^ more, classes wh.ich included the use . of the computer 

type of -computer-related subject matter. In total , 2668i^specific^ courses 

■ • ' ■ ■'. ■ y ■ / - ■ ; ■"■ ■ - : - .. ,,• • .■ 

were reported as iricTuding the computer or computer topi 6s in some way.' 

While each of these courses, represents a^unique mixture of teacher- 
,|^ffned topics and activities , our. i?esearch plan cal ted for the pi acement - 
'•of these coursei into hpitiogenedus categories based upon tire nature of • 
the .1^^^ cotiiputing activities involved: SpecifiG,.cl asses could 

then be randomly selected to represeritieach^ Four- - • 

specific categories of-instructionai;computing courses were estab!lished:'. " 
\Pirogramming, Computer Appreciation, Cofn^^p^ Studies'v^d -Com^ ; 
.■.Assisted instruc^io.nv , .Jh^ categories' are described below. (See 
also Appendix- QO ' 



Programiiiinq (P) ' ; 

' : , .Tiiis general cate^orjj: of 

Ijnpwledge of computer systems i|tn|. programming .skilTs /- - Stydents were, ; ■ 
■ exposed to the elementary principles p.f computer .science and taught 
program; in axomputer Va'nguage like>BAS 
. v^' In order to be placed jl.n this category, a 'epurse/unit: 

< a) Had to contaiij a progra'mmihg'' emphasis, . ^ ■ v 

. : . b) : Could not include:.any sicinificant instructional material' on the^ 
.: role and impact of computers in society,- :. 
b: ' ^) 'ligf>t include anji- •other instructicynal computing activity., 

.; Fourteen percent (374) of . te 2^68. courses identified met these " 
criteria and w6 re placed i.n thiV c'fte^^^^ Seventeen ,(17) pf these 
courses wpre randomly seljected tm^repreS^nl; this catfgbt^^^^ 
nahies and;;t;>e distribution of coUi%'e5^;arelshown in Table 10. In^ al 1 : 



17 courses^^ students were ..taught to program in the BASIC language. '.'^^^^ : V 
.. Most of the" problems that the students were assigned : to sp'lye were of a 
imathemati cal nature;;. In addition to'vprogrammtf) the students often ran ' . 

. ■ ' • ' ••T; ■;!;''■ ■ ■ ,• ■' • ■ '■ ^ ' • ■ ■■ ■. ■ 

gajne and sirnulatioh programs found on ayailabTe^^^'^^^^ 

1;ibraniesv,. "^^ " ■ .■- > 

. ■ * The tirst six courses listed were, devoted totally tq. computer 
atopics,. These courses gene-nally>met ftor 90 hours between pre- and post- 

te'strng. The main f urjctid^^^^ courses was -to teach the students 

to program the computer/ * \ ' 

: the remaining eleven/courses in the programming category were all ^ / 

mathematics cbufstes;*^^^^^ a topic. In^two of the 

courses, only five hpurs were s peat on computer, topics, .so^rt^ / 



was haj^vexterisive.,; How these mathematics cq^rsesi^/H^B^^ ; 

^hpurs were, deVoted to cpmpute^^^^^^ » 



TabVelO 



.PROGWlMMlfe,. 
■.; Courses 

Computer Science \ J;- 
'■'Cpniputier- .Insights - ■ 
'Computer^ProgramiTiing' ■ 

Beginnirigi^BASIC' ■ ; ■: 

Basic Computer ■■ \ . 

Advanaed Math * - ■ ^ 

Advanced Algebra ' 

Math 8 

General Math 9'': 
Accelerated Math 7 . 
Algebra ] . '^ 

Geometry 2 ■ . 
Probability and Statistics 



■ Number 
.1 

' ■■e.,v. 
■ •■'i-'^v- 
. ■ \ i 

2 
1 
1 

; l^v-> 
1 
2 
2 
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As required by the classification procedure^ none of these courses . 
containe.d any significant coyeraqe. of the role and impact of computers in " 
society- In soirie of the courses, however, .brief mention was made of com- 
puter applications l?.u£ no organized effort to'^nclude such topics waSvevident. 
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■ figure 4 .illustrate computer topics and/instructional ; 

activi'tes .•found in The topics sho.wn in the inner circle 

wet^e taiight •in all. of -the courses , whi le those farthest from the center 
(^he outer circle^) are topics that ^ present in only a few of the 

•courses,-.:. ■ ■ • ■ ■'' \ ' ^' . ' 
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• ^ Figure 4: ; ^ , * 
— r maOR TOPICS/AGTIVITI.ES: PROGRAMMING, 




■ V.-- ■: 



Computer Appreciabion (CA) -'^ , . ■ 

This category of courses Tjsflects an. effort to develop an under- . ,• 
standing of the general use and impact of computers, in society. Courses 
in this/category tended to- emphasize the non-techni cat aspects of 
computer capabilities; the 'social; Vocational , educational uses of 
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coRiputers; public attitudes toward computers j and miscellaneous, comouter 
^applications '. 
\ V In order to be placeci in this category , a .cdurse/unit; - 
■y-r\ a) Had to include the role and impact of computers as a topic, 
" b). Could not involve computer prograhimingl ■■ . , : 
c) Might include other computer activities.. - 
This category;^ was in effect-opposite of the previous : 
' - Jen. percent (267 ). .of the computer courses i denti f i ed in the teacher 
survey were categorized' as computer appreciation. courses or as containing 
■computer appreci at units. Six of such courses were selected to rep- 
:Kreserit tJiis; category . (See Table 11 ) ' ' J '\ '^^'^^^^^^^ . 

- ■'. ■ ' ■ ■ TabTe-ll-;; ■■ \ . : ' s-'..,: ' 







- COMPUTER APPRECIATION 




Courses . ' 




' Advanced ;Bookkeepijig , - 


1 


Office Education 


1 


Clerical 


1 


Office Practices 


1 


' Math 7 


1 


: Math 8 


1 



".0\\Q\[&^6x: computer topics/aetivWies founds courses are 

Jhown in, Figure 5v In non^^of the four business' courses did; the- teachers . 
.^0^ students actually use a ■computer. Typically, field trips were taken 
-to; businesses that used computers for data processing. M^o, the general- 
role Of Computers -i society (particularly in* bus>fness ) was -discussed.. ' 
The main emphasis was on elementary . data processing^ InJ:w.Q of these > 
-courses, the total time spent on data processing and computer topics was 
■only 5 hours,. In the third course over 15 hours Were spent. on Vata. pro- . 
cessing topics, with- considerable emphasis on computer :^se, : v ■ • . : • 



In the .two mathematics classes, the students used the computer to 
,.'run ganie and. drill practice programs. The teachers also discussed the 
,, history of computers, applicati.onso'n business, |tc., and the impact of 
.obi^iputers in society. The expressed purpose of the computer material 

' \.. Figure- 5. • 

V ' > . MAJOR TOPICS: COMPUTER APPRECIATION - 




Was, to promote .Students ' interest in-fcomputers. The eJitent af coverage 
of ■computer topi(^? di i'fered consi derably betvyeen the two mathemati cs > 
courses; One coui^se spent or\ly six hours on computer top-ics, while the 
other,,course spent about 30 hours: : ■ ' ' v ' 

ERIC" ■ ■■■■■■ ^ ^ ■ - 



Computer Studies (CS) ^ : 

. This, category contained ^c^ instructional units that combined 

computer proqifaming with instruction oir the role and impact of cdmputers 
1 in society^ In. other words, it combined the two previous approaches 
^programming and computer appreciation^ 

The exact nature of the rriix- of these . two strands seemed to depend on 
^•^the background arid training of the teacher. If the teacher taught mathemati 
ot computer science, it was more likely that the learning activities ^ 
would be organized around programming and computer science topics, if 
the teacher was in business education, the course was more likely to ^- 
emphasize the social applications and implications of computers ..^ 
. Courses in this category: 

a) Had to include programming, 

b) • Had to.include coverage of the role and impact of computers, 
, c) Could include any remaining computer activities. . 

•■ Nfneteen percent (507) of the coniputer courses identifie/in the 
teacher survey belonged in this'' category. Ten cours,es were randomly selected 
to represent this category. ■ (See Table 1:2) The students in all of 
these courses receive;!;. some instruction in BASIC language programming. 
However, unlike the courses in the. Programming category, there was an 
organized attempt on the p^rt of, the i nstructor to teach students .about 
the. role and impact of computers in 'spciety as. wall . These topics were . 
covered with the -help of generaT discussions, field trips^ j^d th^ 
viewing of fi 1ms about the role and impact of . computers. Students. also ' 
wrote sii,ipl"e, application programs. 
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COMPUTER STUDIES 

• Courses 

Computer Science 
Computer Programming ■ 
Introduction tb /Computers 
Data Processing 
Math 7 

Math 8 :■ ' 



Number 
2 

' 1 

10 



.Figure 6 illustrates t^^ computer tqpics/actr 

found in the courses. Those topics in ■'the rinne^^^^^^^ 

in all of the courses. With nio're extensive coverage in the eight computer 
courses than in the two mathematies courses. Th^ 

averaged about;20 hours on computer topicsV^:W^^^^^ the^ remaining courses 
allotted cortsiderabTy more hours to coiriputer to pi'j:s- 



Comp'ute r :As s.i s ted Insty^ucl^idn H CA'I> ; : : ; ; ' ''/■ . •• > 

. . This^ category includi^^^^ Awhich used computers as instructional 

tools. It did not; as suth/inc'lud formal attempt. to cover computer 
topics. It was included in our research design. since^1t<^has been sug- ■ 
gested that CAI produces some increaseifi awareness;' and unde^ . 
computers ais a by-product. If this is true, then CAI does represent an • 
approach to, the development of -computer Titer ' - ' ' 

. /.In order to t^^ classified in this categQ]r7;:,t^ ^ 

a) . Had to include either, si^^^ activities, 
■ ^) Did- not invol ve any programming activities-'or ijistruction on 

; social impacrrof computer, : ■ ; ... v . ^ 1 .1 , ' ^ _ 1 
(^uld include any 0 



Figure 6 



MAJOR TOPICS.: COMPUTER STUDIES 




; .' Twenty /[iercent (543>^^^^o^^^^ were placed . in 

this category . _ Ten of these courses, were- randomly "chosen represent 
computer assistfed fnstructiqn in the field study; 'the course names 'and : 
frequencies are shown in JafaTe :T3. Six of the courses are i n the^ science 
are^. The studerfls in these courses- used the comppte to run content . 
related simulations,' drillsV-and;tuton programs. 

The fpl lowing -Were frequently used CAI programs: . NEimi? (Escape 
from -Devil ' s isl and using Uewton'.s 2nd 1 aw) ; HEATiOS, whith^^analyzes 
home heat losses ; .,pDELL, .which .simulates a ^bod chai n in a Take; COfiMUN, 
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Table 13 



' ' . CM 




Courses'.-. 


.Number ■• 


Physics: ; . .■ . • 

Eco^ojgy ^ 

^itle.J ' M&ttiemati cs 
Tjathemati'cs'.?. . ■ 
illsithematlcs; General 
: Social; Stud f^^^ 


■ .■ 1 ■ 
1 

. ■■■l' -., ■ ■ 
Y'. : 
. ■ 1 




■ ■ •' '10- 



a tLCtorral on .^cos^ystenl confe.ept^ ENERGY, which simulates energy v:^^^^ 
.• decision making.^.' J^^^ iny , pr^gramnii^^^^ 

classes . There wa;s^ cr- considerable riarig.^ numi^er bf; -ht)urS of class 



time' devoted "^o cotnputer use. The smallest amount of time sb^^ 
Vcomput^r t^^^ 2 ,hours/'an<i the 1^^^^ ' - 



V; Tlie field Litr.^ - _ ' 
eracy Questionnaire (Appendix E)' to students in 51 careful ly chosen classrophis. 
The teachers a^ked the students to compTete. thq Questionnaire either . • ; 

before or at the beginning of the instructidnal computihg activity and th 
.teaic^iers read^^^^ the. QuestionnfiVre after 

v/as;=fbnijDTeted. As explained in the; {rt^evious; section, the c;l^isses were f 
is ampTed pn a stratified, random, basis from a list of over 2, 60cf classes/ 
Classes were randomly sampled from each of tiie .fo,ur cate^^^^^^^ instructional 
3i^bm|iiiti^g .courses' (Prograriimingr Comput^r^'A^^^ Studies,. / ; 

arid CAI ) ,^nd each grcide level . (junior high and seniQj^tDg.h); Thus, 




there were eight groups of class^qs from each of 'wmch aDproximately 12 
. classes were drawn. Our sanjplitig procedure did not allow'a teacfter^to 
he inclucled more than. once.. ^ ^ - * - v . 
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-.--i.-.-..._^ilieitea^^^^^^ courses were contacted to rdetermine v 

whetW-or PPt^^^^^^^^ the course. described ihi' the ;•: .r-. : 

. TeacHer,,|)|^y^^ to olpiA 'their cWp6»^.atid^^ 

Compu^teV LitetaGy ;que§tionhM^r^^^^ a^$50 horforarium. - 

, for their participation and:>asked to, administer the Q^'^^tion^air^ 
■includingjthe computer lit|racy tests -^t the bepintving and at- the end of V 
instructional unit^;:|nvo'lving'.computer's. ' In'brder' to 

ol th^-;i:n^tructionar process between.the pre^^and-r ' , ; 
^:'::;^ois;t-tests-i tlie a weekly Tog iheet^ 

containing information regarding CQurse, objectives, cpmputer^use.^.fcbiiiputei'^^^^^ 
v|^p^ps,:^aterfals:usedi'^.e^^^ In addition to the log: sheets; t:he teachers' ■ 
complete4;-a ]engt^hy questionnaire ^^^^ study. (See . 

Appendix H for a copy of^^^ log sheet and:>&nd!of course^questiohhai re; ) • ^ 
The log sheets and .questignriailres wers;^^^^^ C ' 

the classif ication of the.;Cours^ was, accurate and tb provide a detailed "-C '^s" 
summary of .typi cai: instructional acti vi ti es and ob/iecti s/ek-^r-^S^ __ ' 

V ;; Teachers were asked not to look the';Quest^6rinaire tlie^^ 
untilfvtlTey had administered *the post-test. The:;pretes| was given^ to the 
"^^^^'^ tiriiaf explajj^tion of it^ purpos^ and;;iistrLictions on h^^ 
^tq record their ansvversv^ .N^ the study ■ ' 

until after thV adr.iini stration -of thevpost-testL The teachers were ' 
instructed not to adjust the content of their couk^ because of the'^^^^ " 



-Study and spot checking indicated that they fbl lowed this request. ' / j 
v. . ';• . Since^^a^ taken new jobs or no longer taught / 

the desi|ha ted course, .a. nurab|r;o^ were, of necessi ty,.,droi5pe5? 



fron)^the sample. ;Sevd^;"al classes- were reclassified when it became 
^m^'^^^^M'^t^ thG act u^ el assroom approach was di f f er:ent from the pi anned 
■approach';vy; ■ ' ..;,^:,v.,^' -. ■ /••'"•J; \ ^■.:)' .. ' . 
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•In^'ddrtion to the cl^ topicSj sever^N 

"cdrttrol"- or^^;^c^ classes Hvere tested for compafisbni purposes'. The 



seven classes which we cal J "control classes did notrincWde any computer 
,|X:tiyities:0.r^ormal, planned instruction cOhcerning computers/ Teachers' 
who "were ; al ready participating in the study as teachers, of '^computer" 

/ glasses were asked to also adniini$,ter :;the ,test^^^ beginning and "end- 

ing- of another of their classes hot ijivol ving any cofnputjng acti vities 

■■•■•:..as" topics. ' , ^ ''■ '^ '-^ ''. ■ ■', ■' ' 

■ ■ vV:|he total • sampt Igoi^ai ned 46 cTass'es' (9^9 students ) engagf d'^i^ ' : . . 

: instructional .computing! a<:t:ivi ties. We:wil 1;:' for the sa)^^ of •coimunica- 
tion, call these classes "computer^^c^^ even though most do riot use 

the term :cdniput^t^^ i n the course 't^tl ^: i "■■b:. ■ ' ■. '■ ' " ■ ' . i • . I 

The ly^^e^^^ students . tGio|;place in. late. August ^hd early^;^^ 

Septe^e^V:J;l^^:-^-^£^^ activity dici:,not. \ 

::-occur ui^li;! ::|^ preteSt'} ng wais" compl eted 1yy^;^he rni dS!p 

:::oJ_Sept|mber; ^ Over 1 ■ ' 

■tiie Copputer: Li terat!V':idues tronnai re . ' 



. Table 14 lists tfife number.of clashes, alid s involved in?|ach 

of 'the instructional categories of the> field. study The. final sam^^^^^^ 
size was reduced somewhatXt^e^^ on the :diy\ ''-'^:''':: 

of ^tlie post-test or haMr#ped.:pe^^:^^^ left schcdlv '"lini^ entV>^.^¥^ 

.was drop--'i because the '^e^^^^^^ was cancelVId d^^^ V 

unavai Ip .y of a computer terminal . ":lri' s:pi te 6f these attrjitaon ' 
probTems, .the ,tGsti ag and rete;sting.\as compl eteti on .1 ,1.06 students in . 



: : ■ It is pur.b.fflief that thev.sample,.bf,- 46 computer clas.s.es 'is representa- 
tive of vlinnesota high school classes with instructional computing - 



Table 14 





















FIELD STUDY; SAMPLE 








' V ^ • '•' . ' %> ' _ . " ■ ■ 




No. 0^. Classes 




No^ of . Subjects/Srifdents *- '.. 


Approach 


Jr. H. 


S. Sr. H.S. 


Combined 


Jr*. H.S. 


Sr. H.S. 


Combined ■ % 


. . Cbmputer Assisted Instruction (GAI)- 5 






104 


101 ■ 


205 : ^ % 


. Rrbjgraniming XPR) 


id 


•' ■■/ ' ' ^ •■ 






171 


378 • . . • 


Cfempiiter' Appreciation (CA)' . . > 






, ;5' . ■ ■ 






'■ ■ ■ ■ '-'i 

■•96- -: .;■ % 


.Computer studies (CS) . 


■ y - 






1(59 




: .250 .? , ; 


■''-Control "jc) : ^ V ' 


4 


3 


.7 


123 


54 : 




• TOTAL V ,' ' : . ' 


25 


26 . 


;5T.'-\; 


- 649 


457 ; ' 


■1106 



>. componln$s in 1973. While our stfatifier^ sanip|le ^ classes excluded 3,3; : 
■ , pi^rc^nt of the classes identified -in the teacher sampl.^, .most of th^ 
• i' Cojitainetl only mini ma^^ activities. . For example , ma,ny teachers. \ 

: n_ which^their cl jj^^ ' The__Qijsjfcnp 

computer cl asses - is fai rly close, the di stributidn across di f f erent. types ... v . 
pf-instruptional computing in our sample of ;sfeleCted cUsses. The distri-^ 

, butiort of ou-r sample of '46 cTb does differ'; siightTy in one respect. ' .• 

/ ■ The number of .progwmming classes i-h our sample .is - si ig^^^^ ttli.ri ^ 

the relative number of programming^ found in the te'icher survey. 

. This is , probably due to the, tendency for prbgr'amming classed to be more 
.^ermandpt a'nd ,to. have continuity from year 'to year. If/so.,- these eoursfes 
pfrobabiy have an. especial ly important rol e in the ciifriculum and perhaps 
deserve to be vveighted; more in the. i In. any event, the 

proportion of prograrijming classes in our sample is only sligHtly higher^ 
so the departure is not serious, and we are confident that th15 sampld! 
biy 46 cl asses i s general ly fepresentative- of cl asses empl oyi ng i nstrUGtional 



iCprnputing techicjues, ' > 

;• RESULTS-^''.' 

' ; The responses of the 929 students\ho had bee"? exposed to instructional 
computing activities; -i.e. ; attended; computer: classes, will be reported. , ' 
, thirst. . Aftfer summarizing. the findirtps within each of , the five, cognitive 
areas and each of the eight attitudi-nal areas , the performance of students 
pn'the "composite" computer literacy- test will then be presented. 
:' 'Fo this will be the;'. dompari soils , using analysis of variance, 

.. among the alternative, instructional doniputirig approaches. Fihdljy/with 
the aid of multiple' regression, we explore alternative ^explanations for 
the differences we find among '#e aji)proi|{dhes : ' - 

Cognitive Computer Mteracv > * '^y'^':-.::r^^-y'y ■ ' -^^^^ 

-The result each sut^test are presented in Figure '7 with the 
. average; percent correct for the subtest correspondi ng- to .each dimension „ 
~..;:^l 'CQnti3lit^ data .and other d^ta reported in ; -tMs 

sectiprij all studehii,are "included .6xceiDt'^ el asses. > 

\-hr.-. "■■■^T , «f* •■ i^'y- . ' ■ ■ . • ' ■ 

: ./:;Hardware . ^^H'-iJ^^'''''' " ■ ' ' ' '■ 
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In gbneral , the .student^. did not seem to understand much about the 
essential functj.^ I^n addition, most' of the students 

di^npf know the meaning of some basic terms such as hardware art d software 
For e^^^^ pretest^^^o^y eS' perceht answered th^ 

..correctly:.. ' ■ - ■. ■ ; /■ 

35. The physical parts of a computer are referred to as:' 
'. a) .; programs; ^ .V ... U > • ' : 

. h) "hardware. ■ • 
c) software r^;. • ' :•. / * ' 

•'v--... 



. F igu pe' 7 




100% 
. 90% 
80% 
70% 

• * 

,60%, 

I'. 

; ' 50% 

^ -30% 
20% 
-^10% 

I. i ■ 

^i.o. 



AVERAGE PERCENT CORREC?- ON- COMPUTER LITERACY COMPOSITE TEST 
. AND SUBTESTS AMONG STUDENTS- BEFORE .(PRE.)': AND AFTER (POST). 
, - COMPUTER COURSES- (N = 92^^) ' " ^ 
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AppHcation Impact Software « Data Har^lware " ■ Rrograrriming 

SuMest . Subtest Processing Subtest^ ' . Subtest' Subtest 

(15 Items.) (l;3:itejns) V (8 Items) (8 Items) (5 Items) 



: "•:.\'f,. 



, Composite 
Cognitive Test 
. (^g Items) 

. aL .V'' 
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■ (ft .n 




■ ' . _ \.dj/ ^manuals '",■-■'3'' 

• e) .1 don't know - . ■ ! / . 

By the end b'f their 'computer cl assess 49 percent answered thi$ ;quest1on 
correctly ; i. e. , .sel ected the. -answer "b , Even so , the. Tow .performancb;: T • 
on this item iTidicates that many, if nqt; mo,st, bf ^t^^^^ ha^hot; " . f 

learned tife basic ;difference betweeti hardware, an d&^^^ in ,- 

.Figure 7 and. Table 45, ihe average performance on the hardware vl<n6wledge- \^ 
subtest was relatively low: 3.4lMtems\djjt' of 8 item^ cprrect- at ,p>^e'te^t^^:: 
and 4,.32' out of 8 items ^cpri'ect .^t. po?t-.test. The hardware .knowledge 
subtest consists largely of vocabulary and recal 1 • material . .The lovj^ l. ^ 
performance level in this area, indicates that' many teachers may not give V^^ 
much coverage to this type of material . . . / ► : .. .* . ' 



I 



. - Proq>4mmi ncr/AI qpri thm . . . .; -V^ ^ ^^^^^^ .'^ 

.The^v^st .majority of secondary, school students i h our samp] e coul d 
. not prepare tojiiputer programs. At the i ni ti al testi ng, 20, percent 
..ela^^ .have writteA^-a^c^^^ but less than "lo percent ' 

v/ere ab^le to. answer .a^^^^ three. vprogramming exercises cprrectiy. 

By pdst^te^^^^^^ percent , answered at least one programming . 



These findings should be considered from a differenj 
i..e:,^an alternative percentage base. . If we'.elimi.nate the ' 
: ; • non-resjforTjdents students who ansv/e^^'d " I don \t:k 

or who 'gavfe no response 'at/all ,, t^e;ayejRage- percent correct for . 



. programming, items at pretest was 30 perc^ilfe ahd at p,ost.-t^s.tJ^ars 45 

percent. " ..-..i-.-v' \ .' ^ :^ ■ - ...^ ' / 



The average performance on al 1 ;2i?e^grammi ng and al'gori thmi c i tems 
V comjjTned',was only 13 per^^^^ atv pretest but climbed |o 27. percent at. 
post-testV (See Figure 7);^ While'the rise in programming/ algorithm 
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Table ]& 



KNOWLEDGE AND ATTITUDE SCALE SCORES , 
FOR PRE AND POST-TESTIUG OR. COMPUTER CLASSES 
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, ; -know! e;d9e/ski.l 1 a^scf8a.te'd wf t'h the comiDuter cl asses was substafiti alt 
: the ppstrtest s.c^|s . i ndi'qate that tha level'v of understaihdi n#was ' s ti 1 1 
c^'relatively low f^H^t^^^^^^^ 



Software and Datg Process rhg - .-^ o . , ' . • '; 

^ ■ • -Student knov!^^^ processir>g termin|lpgy was. 

.i,.grea;teir than^^^^^^ on the: basis of the findings presented . 

thus far". At pretest, 56 percent correctly ideritified the definition of 
'^eomputer prograiii" and 31' percent . correctly identified the definition of 
' '?data processing. " Considef a typical' question in the software/ data - 
,;/processing xirea; ■• . ' ■ , 

. 42'. Computer processing of data: may. involve: • . . 

■•' ; j;--.::, - , .ia) ' searchingr^. • ; . ; . 

'^7 -'-D ^) sunlmarizinfe. . ^ ■ ■; ■ ■ . • - . 

^ x)' -del feting .>■ ;■■.' 



•d) '. all' Of the- above . ' ' ' ^ 



:> ^ /e>^ i; don't 

■ ■ . ^ , j, ■ .■ 

initially (pretesting) 50 percent selected "d,?" the correct answer, an'd ' 
by post-testing; 58 percent-^^ the correct response. . through^a combination 

l<^.nowledge and learning in cornputer- courses, most stucients 
aiDparently acquired a general understanding of some 'erementary., concepts. - •• ' 
^S^'^K^^ro?^^^^ "5 ;aild;;,s6ft^ir^.- • Oh tesf litems i n -this area, :. students , ^ ' 
on. the average, answered Sl- percent correctly at pretest and 64 percent :\ 
correct at post-test. 

Applications #':/: ■ '. -l^--' . ^ ■ • • 

Most students enter ,CGmp.uter- related cqurseV knpwing that. co^^^^^ ■ 
are widely used in'nicftfy ways. For example-, • 66'- percent answeyred the 
fol\dwlng correctly: ■ , ' : ' « \ 



9. Cpmputers have, been us'edit<) make more infor^^ products, 
available.to the consumer. (true/false/I don't know). • ^ " 



'At, the end of their, computer coursesv 76 , percent answered it car recti. y_.'' •■ . 
•Performance was lower on. the more specific questions j 'but the overall ; ■ . 4 - 
performance in the applications area was :57 percent ' (GOrrectl^^ ' ■ 

• and''-6^^ercent at post- test... ' •• ' . 

Impact ■ ' : --i ; ■ 'y-::- t''';, '/■••■■-' 

•The .students geheralTy seemed well aware of Ifie peryalive impact of 
.computers on society^-'': This "awareness Extends'. to prisfcl ems of embloVment - r"''^P 
(item No.; 1^ and privacy (item No: 1.3). . Again, student p^formance was 
lower' on the more specific ;items.; e;g^v \ . ' . • ' /Cp 

10. ./ Computers :are used -to commit serious crimes i especially' a^^^^^^^^^^^^^^^ I 
' ' -j^lfu; I : steaTing"mo.npy and stealing, or falsi fying 'infffrmati on. ^^. j^y^^ 
d^j.jf. (:true/fals'e/I dgn't know). ; . ..y. ■ y.:,-}^--- '^^^^ 
Only 30 percent answered !' true,''; t^ at pretest but 44 

percent di-d so at post-test.' The overall " average performance \x\^\Mi 

. - • ' -yrfv ' ■ ' '•. • • ■ 0,- : ■ xy. 

area was. nearly identiqal vir leve]^:to tha%.o^v thet^^ppl ic ; 

Compiiter Enjoyment _ ■ : * ' ' ' ^: * • , 

The extent to which «ra person sayis they en^'d^ pi^ gni&^ 
aboii^dQiiiputers was measured 'by a five item attitud#:^cale. 4-ike mO^t ^ ''-Ir. 

,■ ■ • ". ' , ■ . ■■■■■ .. -t''- . -r ' ■ r : ■ '■' 

Of the Other attitude^i terns 5 each item required^pe of ffte, fo>l6wing 



n'esponses: 



' 1 ) strongly ,disag're6' 



2) disagree •'- ^— --^ ^ ' • ■ '■A' 

. ■ ■ ^-m....... ; ■ - ■ y./r'^^r ' •,-'...•,..■■ ■ 

3) uridecnded' v. ! ' ! ' ^ , ^ ' • 
•'-.f - ' . . ' ' ' . ' 

4) :'' agree' . • ; . • 



5) stronfTy agree 
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: Since tlie , scale score for each person was derived by adding together the 
responses to each of the^i ve itenis;,^^^^^^ 

of 5 to a maxirnum ■of 25 . idore , bi^^ average \$core, of TS^wquld imply , ^ 
. an equal ; number ;pf agreenieht and disagreement responses -/^^^^^^ " 
enjoyment l^vet for all 929 students at p^^ at 
ppstrtes-b li;Yeraged 18"&^. This .gain .in attitude , is small 
significant ysing the 0.^1 level criterion with the t-test^ 
for all ol^ thfe. measures of both ciighitiVe and affedtiv^ comp^ 

wa^tati^^ findings i 

^ VV- 4' ■ ■ ' "'■■l-. '\- ■ ■ 

ijidi(^te tha^^^^^ entering computer, classes were generally ' 

^yl'i^t^O^^^ computers, they became even more positive during 



/.^v'^P^l^*^ ^.^P^*^i'i2"pes i n compirt^eV^^ courses! 



''v. Gofapu tec " Anx i ety '■ [■■"'.■ , ' ' / , ■ . " 

v^a:- ;Anoth^' set^^of f tve ^^^nife^ ixptressed the opposite or ;ciDunler attitude ' 
; to enjoyrnent*,; Thi^, scalis nfeasured the level of stress or anxiety one / 

feets abput .ebriiputers. Large values on this sdale corresponded to " 
., greater^ anxiety; smaller value> to -lesser or the ^absence of anxiety. 
. Upon entering.'conjputer courses, the x" anxiety towMd computers was 11.11 T- ■ 
., but afterwards 4at post--test') it had droppeci to- 10.53. The standard 
|^=>deviations: in both instances 'was larger than 3.^5: This indicates 'a • ' 
.,/ fai fly large apunt o;f variation in. riss'ponses as was typfcal of al 1 
the attitude measures. These data show that despite wide' variationN'n 
computer anxiety^ Students felt less anxious about computers by the end 
pf ',thei r exppsure fa -pursQs :wi th i ristructi onal computi ng , ' 



• • Ci^pputer Self -ef f i cacy . . 1} \^ -^^r^.y ^'^ ' 

^ about 'his/her ability to deal with 

computers then we cal 1 him/her computer sel f-eff icacious:. Another, five 



item scale assessed this atUtudinal varia^^ The average level , was ■ ;. 
■ 16.,52 at pretest and ■17,24 at post- test.; Again, there was a gain in Irhe' 
. positive direction associated with; exposure to cDmputer classes. Even . vy- 
" after such exposure the lev.el of confidence in.one's own ability jj/ith" 

:cdmput'ers (cornpa than the expressed attitude /• 

. toward computers (computer enjoyment). V .X 

Computelr Sex-typing * ; ' ' \ ' : ^ 

' - h"ve Items Were included to the extent to^wyilt^^^ stereo- 
typed Qomputing and computers as a male domain^^^^^high values- on 
\ this scale indicate acceptance of -the stereotypey^4:?y yalUes'T 
rejection of the ""ebmputers are more fpf ba^^ 
^ pretext the average sc6np;^w^^^^ whiph. dropped, to 



:test . Thus the; computer 'course: e>;pertence^pVe^^;^^ 
reducinig ihe s^terotyping: q^^ 



Policy Goftcern. ' ■ ; ^ : ; A' v'x ' ' ^^-<'\ ' 

' ' V '. " ■ r ■ . '• 

' this attitudinal: variable was designed to measiJ^^^ • 
\;Which a person feels concern, about the sbcnal poVicy .i^ssu^$i^5 as . 

privacy and security v/hich are raisedyby the use. of cdm the ^-.'-^ 

" pretest avelpage of this five item scale was .18.4;^, the post-test 18.86! . . 
• These levels ^denionstratecfej^^ students felt considerahle concern 

and tjiat this had become, a '^matter of even.^i^reater . concern by the end -gf 

-^;.V ■ '■>■":'/ '■' \' ' ■ -/ 

■■. computer "courses. ' ' ■ ■ -■^'P^'^- : '. ' . _ v-'r^/^; 

Edu'catiohcil Conputer Su|^^^ . ; -^ ..^r is. : * ' • 

. ' Another social attitude measured vvas €he degree' to ^W^^^^^^ 
feels, positive. toward the inclusion of computers and .compu^^^^^ in 
' education*: The pretest average of 19.09 and post- test average of 19.77 



indi.catelf; strong for ^dQcatipnal/. computing on. the part 

^of^the ••students.'; V ^ ' ■•v"-:--'"-. : ." ■ l'':^ 



, Social ; Va1 ue Orientation- ^ ; ' : ! ^ V i^'. " 

Each student rated a 1 i st of yal ues on thrjse;. poi nt sca.les.:' \ . ■ 

1) unimportant y " - : -^z 

2) important. * . : - . > ^ ; o >^ 
• . 3) extremely important ^ , ; . ; ' , ; ^ . ' - ^ " 
. the social value orientation was constructed". iai^/ the sum of the. ra^ ' 

on these five personal and. soctat. valu^^^^ freedom^^^^^^ peace, Toye-^ '^ 
and friendship, and self-respect. The: possible' range in'values wais 5 to - 

♦ •-■''•■■.■•it/.. --v. .. ;. " . -. . ' , . / ':f< ^-. "\ ■ ■ ■. . . 

■ 1 5' and the ;studen l^^a^ pretes.t; wasi; 13. 82^ and at v 

^ :>J3:.&3V' Appareatrly most students'; rated al^ -the- values irr'l:^^^ sete^^as • 



y^- impo-y*tant.." - . . - .. ■ ^- ■ ^^^^t'^'m/^v: 



Techni cal Val ue Ori entati on . - . ^' "~w^^^^^^ '■^^ ■i' - 

■ Another value .measure was created by combininfeth^^^TO^^^ 
fouV techni cal val ue^ : • economi c growth; scienti f i c knowp^)^^:|^p^^^ 



advancement, and efflci^cXr The value orientation^ score potent 
was from 4 to"'12. \ThF.^^ 11 .28 and the post-test 11 .49. 

^gain-the values in this cluster wer^S^^ral ly rated as extremely important. 

Composite Cognitive Computer Literacy . . 

Because of the diversity in attitudinal. scales, no attempt wa$ made " ' / 
to construct' an attitudinal composite score for affective computer 
literacy. A cbgn.itive .composite was constructed hpwever,v to represe'ntj>an 
estimate of the students' overall computer? knowledge. All 49 cogni^^e 
* test itQms were combined in' terms *pf the total number of correc't answers. 
The^^romposite scores ranged 'from 0 to- 49, and as shown in bur techni cg^l ' 
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^,repor.i: dn test validation (Appendix F), the scores were normally distrttuteci 
. between the two extreifjes. At pretest the average perceftt correct on th^ 

. a^iid' at" ;posi;-test the avera^ had rise]i to §7.^ ; . 

^.F^igure T)} Ta))1e 16 gives not only the^a composite scores for - 

. iiinipr and, senior 'hi ^h' i^eparatel^;, but ;al so gi ves the means arid standa'Hd. f 
■ vd^ and post-tesT for evq.ry class. 'Oii the -\ 

average a^seriior higli^is^^ correbt tha.ri a r' . 

^^yrrior^^ AS) , It i^^^tiiuite eA^ide^^ 

Table 16 ihAf^xjri^^^^^ ;yariait^^ 

to composite scores. Eyen within a single type of course considerable • ; 
.'^idifferencB^^^ with' 'respect 'to compgs4^e scores both before and;:-\ 

V ^afte^^ took place^- But in^flmbst all classes the 

tomposltfe" l.eve^ of computei^knowiedge went up from .pre- to ^)ost-test:; 



; The/'lmpaQt of ■ Pi f f erent Types of Instructional :Computi ng. Courses ' . . 
. .'^ ^"'sjor purpose of the ■ f iel d study "was to attempti to' measure the 
. relative contributions of typical instructional cbinputing activities in " 
seconjdary schools to the development of computer literacy; -As destri^^^^ > 
•^'tififi^^^^ catG"^orized to r&pVesent. ; , 

.ynique yet^'coiTimon approfe cpmput-ing and the ; - ■ 

, ;. deyeTopiiient of computeWi itera.cy^.^^^^^^^ ' ■ -jl ' - ■ ■-t- - ^:. 

■ / Table .17 reports the pre- and post-instruction means and "standard 

■-- -• -"V ■ ■ : ; ■ /■ . ■ ■■' .■ .'■ ' ... ■ ..v,,-'- 

.. , .... ■, ■■' . .■.*.'■<,. . ■, ' ■ ■ -.- 

deviations by type of course (CAI, 'Prp.grammi-ng, Computer Appreciation, ■. 
"Computer Studies and; "Control") f6r thecognitive subtests: Hardware, - 
i Proqrammint/ and :A1 gbri thms , Sof tvyarp. and Data, Processi nq , Appl icati-dns , ^■ 

.•SlJnpact, " and th& composite" test. ^ The attitude scoreB^far the EnjdyjTientv *• ■>■ 
■ .■ ■■ ■ ■. .. . ■■ ■ ■ ' ■ ■ ^ '■■ ;■ . ' ' . ■ ■ 

J^^^y^ '^ffTcacyif: Sisx-typing, Policy 'Concern ^ EducatYohal Co::iputer Support, 

/ApS^"^ ^'^''"^ 2. (technical ) scales are pre_sented in Table 10.. 
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Class 


Cotnposite ^Scores 






No. 


. , Name ; . 


Grade 


N ^ 


•Pretest : 


Post- 


Test 








■ •, , *• 






: X 


SO • 




SO 




•, . vr-v U,..-. ■ - . 


5269 
7420, 
3257 • 
0784^ 
7455 


Mathematics ^ 
Mathema.tjp$;,.,($LBP) • 
Ma^hemftlvcs, (Title I) 
Physical (Science 
Social Studies' ■ .. 


7 

7-.9 

7r9 

9 
8 


22. 
12 
15 
.19' 
37 


iV.l 

18:4 
12:4' 
17.. 2 
27.4 


5.3 
2.4 
4.4 
5.6 

6.9. 


■22.0 
19.5 
1618 ' 
20.1 
31 .5 


7.9 
6.7 
7.7 
8.6 
7.4 








TOTAL . 




104 


20.6 ' 


7.8 


•24.9, 


8,5 




. CGMPUTER 
APPREGIATION 


2043. 
0837 


Mathematics 
•^^Math^matics 


7 
8 


18 

28 . 


I6.0:" 
23.3 


^^6.9 
,6.6 


18.3 
25.^9 


'6.7 
7;5 








TOTAL . V 




•46 


20.5 


7.6 


.22.8 


8.1 




' ,. PROGf^WN^ v: 

• ' • ■ .* • • • . ' * ' 

-'V' i . - f 


.j:70^. . 

^528- 

7590 

7759 

•0377 

0078 V 

5l592- 

*393 : 

3578 

6217 


Algebra I ■ 
Algebra ..I. 
Basic Qomputer . 
Computer Insights 
Computer, PrpgV'ammlng 
Mathertiatics': ; , 
Mathematics ■ ' 
Mathematics ■ ■ 
Mathemaitcs 


'■^ .V; 

o - 
'9^ 
9 
8 
9 
7 
7 
7 
'8 


1 C. ' 

'lb- 

16 
27 
11 

29'- 

-29' 

24 

20. 

18 


31.7 
■27.5 
'23 18 
20.4 : 
25.1 
IQ 7 
21.8 

10.0 

23.4 
12.'8 


".4*6 
■6 .2 

6.5 

7.0 
. 6.3 

' ■J m ■J ^ 

6.1 
6.7 

6.7:^ 


' ■'57 

27,3 
28.3 
25.1 

.28.9 • 

23.9 

29.5 ' 
•'24. .8 

33.5. 

11.9 


*f . J 

5.6 
7.3 
:6.8 
7.3 
6^8- 
7.4 
5.7 
6.7 
, 5.2 


p 






TOTAL ■ ; 




207 


21.4 : 


7.7 


26.^7 " 


8.9 




COMPUTER 
.r"y- STUDIES J ' \ 


3843 
5255 
.0501 
1620 


Cdijiputer Science 
Into. .to Computers. ' 
Mathematics 
.Mathematics 


8 

8 ' 

7 

B 


20 

113!. 


22.5 
19.3 
18.0 
20.0 


8.3 . 
fin 

7:0 
7-7 


28.2 
31.8 
26.7 . 
25.9 


8.2 
5.5 
5.7 

^ 7.4 








TOTAL ^ 




169 


19.7 


7.4 ' 


26.9. 






CONTROL . 


4245 
8232 
0002 
t)004 


Mathema.tks 
Mathematics : 
Mathematics ■ . 
Mathematics 


7 
8 
8 
8 


52^ 

.r20 
.24 . 


16.0 
22.5 , 
19.1 

20. Z,, 


6.2 
■6.8 
5.8 


14.2 
24.6 
2I.6 
23.7 


6.7 

.6.5 

5.9^: 

7.6 








TOTAL^ ^ ^ . : : 




123 : 


28.1 


6.9 ; 


^1 .7 


7.7 




.-. ' JUMIOR HiGH TOTAL 




64:9^-- 






.24.9 


'8.5 






^ Flve.similar classes -taught' by tho 
^ Two similar^classes'taught by the 

' *.«■"'..< . * . ■ , 

.. ' •-. •■ .. 


same tacher. 
same teacher. 









^•.'f' . •• •■. "■■ ■ ''y- • Table 



^^able 16 (cont)- ; / 



,./,; • ; " ■ ' ■ SENIOR HIGH - CjLASSES; 





Class 


Composite Scores 




No.' 


T Name/ 


firade 


N 


Pretest. 


- Post 


-Test 












X- 


SO 


. *X"' 


SD- 


CAI ' 


6428 
4666; 
2434' . 
0464 
6375, 


Bioloigy 
Hymaa Ecology 
Physics 
Physics ■ 
Physics . 


io-n 

10- 12 

11- 12 

■ 12 • 
12/ 


22 
19 

.21: 

.;a3 


23.4 
23.5 
. 38.4. 

:24,a 

34.4 


i6.4 

^:8.0 

■ T.l 
■B.O/^ 
,6*. 6; 


24.4 ' 
:^6.3. 
41.6 
27.5 
■34 .4 


.-6'r5^- 
7.-4' ■ 
l.T . 
6.7 
9.0^ 


■J \ : 




TOTAL 




idi. 


' 28.4 


8;8 


on c 

29*0 


0.9 


COMPUTER 
APPRECIATION 


5741 
1486 
2733 . 


Advanced Bookkeeping 
Clerical .Office Prac. 
*'Office';.Educatiori 


11-12 
11-12 
11. -12 


1.4 

17 
19 


25.4 
28.8 
27,5 


7.6 
6.3 
6; 6 


29.6 
28.3 
.29.6 


7.0. 

8.5 

5.9 






TOTAL ■ . ■ ■ ^ ■ 




50 


27; 4 


'6.8- 


29.2 


.7.1 • 


PROGRAMMING.;- 


50ll.- 
aTqi 

p i I 

4358 
4927 
2576 
5454 
0999 
5783 


. Advanced Al gebra 
Advanced' Mathematics, 

flH\/an<"orl -Mil ^ hom.^ 1 rc • 
MUyallLcU "k1 L(iciliClT« 1 U3 - 

Beginning Basic 
Computer Programming 
Computer Science 
Geometry 

./Geometry /Ai:;: ^r* 
.ProbabiT.ity?'& Stat. ' 


10- 12 
12. 

11- 1 2 
lilt 

10-12 

10-12 

10-12 

10 

,10 

12. 


27 
16 . 

1 - 
- 8 

33 

14 
. 19 ■ 

22 


29.8'^, 

.:.3a:7-:^ 

^^26v2^::c 
29,5...' 

29 i 3' 
28*8. 


'6.3.; 

^■>6.:7^: 

v-^9;9::> 

: 4:8 . 
9?0 


35. f 

'-TO c" 
JO.O 

■37.7 

:;i34;9- ': 

■^^35.8 ; 
;|fe.4;^ 

33.3"': 

36;. 6 . 

'4bv5\ 


■4.^9" 

0 .U 

■ 4.7 
■7.1 

9.6 

5.2 

; 5.3/ 

. 4.4 -, 






TOTAL 




1 / 1 


31.1 


8.3 


36 .5 


' 6.9 


computer' 

STUDIES • 


7230. 

0968 

6767 

7617 

0719 

4056 


Bs^jic Computer .Prog. 
Computer Science \<- . 
Computer Science . 
domputer Programming , 
Data" Processing . 
Into, to the Computer 


10-12 

10- 12 

11- 12 

10- 12 

11- 12 
10-12 


12 
6 

16 
17 
20 
10 


" 29.7 
27.5 
24.7 
29.7.. 
26:4 ■ 
15.8 : 


o5.3- 
9;3- 

' 9.5 
9.0 

\ 9.2 ■ 

^7.0 


52.7 
31 . 3 
33.3 - 
34.8 
34:3. 
-25.5 


3.9 
9.0 
'9.9 
6.8 

8.a^ 

9.9 






TOTAL ' 




81 


26.^ 


: 9.3 


32.7 


8.3 


■ — V 

CONTROL 


7994..; 
0003 V 
0001 


^Biology' '/ 
' Intermed. Alg. & Trig. 
Recordkeeping - 


10 
11 
11 


23 
■18 
^ 13 


■24.8 
- 30.5 
18.2 


7.0 
4.6 
5.7 . 


24.5 . 
31.8 ' 
18.8^ 


-'8.0 
4.7 
5:7 






TOTAL 




.54 


25.1" 


7i5 


25.6 


8.1 


SENIOR HIGH TOTAL. 




457 


28.4-- 


8:6 . 


.32.2.^ 


8.7 


• . GRAND TOTAL 




1106 


23.7 


'is: 9 


27.9 


9.3 



Table T7- 



COMPUTER LITEftACY QUESTIONNAIRE Pm'U, 
,. COGNITIVE TElSTS 



Test' ; 

' Hardware^ 
(8 ttems) ^ 

Prog/Algorlthmsa 
(5 Itens). 

Software & DP 
(8 i terns) 

Applications ' 
JlSiteins) 

Impact ' ■ ' 
(13 items). ' 



CAI 
Pre - . Post 



Prbqranwing 
(N'«378) ■ . 
Pre Post 



... Course Type 

Computer "^App re- 
elation (N^OTiF 
Pre ' Post 



Computer Studies 
■ .. (N»250} • 



"Control" 



X .3.24 
s.d. 1.84 

X ,0.64 
s.d. 0.93 

'■x\/-:^3^ 
: * *s.5l.■:i.■4B■ 
x'^ -8.79 
.'s.d. 3.02- 

' ' X .7:70 
s:d. 2.9i 



3.80 
K78 

0.99 . 
1.12 

4.5r 

2.42 

9.32 . 
. 3.Q1; 

8.16. 
3.09 



3;65 
,1.76 

f.83 
1.04 



8.^6 ■ 
3,24 : 

7.77 
2.87 



4.44. 
1 .81 • 

M.90- 
i..27 

5.66 
2.23 

9.96 
3.10 

8.90 
2.83 



3.40' 

K62 , 

D.'Sl 
0.71 

. ■ 

4; 03 
2.14 

8.54 
2.78o 

,J 

2.:58 



3.60 
1 .,74 

0.53 
•0.63 

4.67. 
2.04 

.,8.98- 
2.91 

8^41 ■ 
2.72 



Pre 


Post 


Pre 


Post 


Pre 


Post 


3.18 


4.84 


3.24 - 


■ 3.24 •* 


- ^3 , 3 8 


4.15 


:1.68 


1.56 ' . 


,1,45 


1.53 .. :> 


1.71 


.1 ,79 


0.44' 


1.12 


..0.'36 . 


0.47 


"0^60 


' 1.21 


0.65 


1.10 . 


0.56 


0.55 . 


0.87 


; 1,20 


3.56 


5.08 • 


3.62 


3.89 


.4,02 


4.94 


1.93 


2.14 


/ 1.92 


2.08 


, '2.18 


^ 2.29 


7.85 


•9.41 - 


7.90 


8.10 


8.47 


9.33 


3.15 


2.79- _ 

— _-. ' 


2.69 


2.82 


,3.09 


3.01 


6.74. 


8.34 V 


. 6..51 ' 


7.15 . ■ 


. 7.31 


^,ii t 


2,86 


2.67 , 


. ?v68 


2.91 , . 


• 2.87 


. 2.90^ 



■ 0. •• '-'^^ji': 

. • ■ Compos i te. :X 24^.'>30 26.78 
.» ■ (49 items) sid. 9.06. 9.56 



^ 25.76 30; 86. 
f .9.31 9.57; 



24.06 
7.95. 



26.19 21.78 28.78 
.8.17 8.58 8.05 



21.62 '22.86 
.7.49 ' 8.06 



Combined 
(N=1106) 



23.78 ^7. 
8.87 9< 



* The 3 ,prograniming Items at .the end of the CompOsite Test <Verc optionill and were attempted Jb^'^^^ • 
■.,of _the subjects. . ■ ■■" ■ . < • . \ '. ■ ' .^^'iXr-'' --Iz^:'^-''-' 



The - test scores were f i rs t analyzeci -^b^^ di^termj ne~ whether or -not; ; 
; lear^ingi opcurr^d;^^e , was^the changeVfrom;pre- to post-test significantly 

different from zero?. Table 19 containsva summary of the t-tests on gain 

l^res for c^^ . ^ ; 

First examining only the :Cognttiv^^^^ we found 25 of 

the 30 t;- tests /t^ These were 

distributed across all types df courses bu,t|fhe mdj in . 

; conjunction with CAI , ; Progj^miilhg and eomputer Studi es where al t 18 t- • 

tests wer^ si^griificant/- " ' ■■ '^/'^^'P- ■ ^ 

';^:h^^ Table 19 also contains a 5umma);y of the%-tests on the gain scores ' 

associat?d^^ The results indicate significant 

(p < dloS") gains in 19 of 40.trtest compaW 

these (13) occurring in the .Programming ;an^^^^^^^^^^^^ ' . • :. / 



^ ■ 



'\-tf- 



Table 18 



COMPUTER LITERACY CUESTIONNAIRE PART/I, 
" -V ^* WTItOOE'SCALES^:: 



" 'V 

♦ •■ ■ 
EnJoymgf)t x 

' Anxiety^.- x 

- s.d. 

■ • N ; 

Efficacy . X 

s.d. 

.■• • • . 

Sex- typing x 

s.d. 
H 



CAl 

(N^S) . 
Pre - Post 

' i8ll5 • 18.99- 
S.d. 3.65. 3.96 
1B5 . 



11.14 11.18 
3.Z\ 3:,59 
. 194 • 

16.32 16.70 
. 3.23 >3. 33: 
- 195 

10.99 • 10.77 
. 3.34 3.36 

. 196 



Pre 



Post 



,Pol Icy . ^-r. -X : , 18. 34 1 a. 61 

Cbricerh.. ' Sid. .3.13 - 3.11 

iducatlonalx , • i8.95 19.32 

Cdn^puter s.d. 2.59 3.11 



Support n 

:VaTue .1 X . 

(Social) s.d. 

. N 



1% , 

13.9'i' ; 13.95 
1.29 1^37. 

201 .: 



Value -2 . ? ; : :ni.23 n.24 
;{Tecfin1tal)s:dl^^* 1.79 r;94, 

■."^e;;^:- •■ N- ■ -• . ■ • 201- 



18.70 18.72 
.3.89 .4.42 

. .366 - 



3.35^e'^^3:44 

361; . 

16.74 -17.42 
2;9f8*^ 3.53 

•/•\>.3i02.- • 

9.92 9-44 
3.27 3.16 

. 365 . 

18.45 18.84 
2.84': 3.34 

^^ "^363: : 

,|9.30 20.12 
: :2.85 3.08 
366, 

13.78 13^.87 
1.55 1.44 

■ 362 

11.24 - 1.1;53 
1.82 2:0,1 , 

Isai- 



Gour<Le>Type 

Corrfputer Appre - 
ciation (N^96) 



Pre 




Post 


i'7.69 




17,88 


3.42 




3.88 




90 




12.29 


. t- ' 


T1.6&. 


' 3. 14 




3.12 




:93 




15.76 




16.41 


3.02 




.2i 96 






10.29 




10.'07 


3:30 




3.29 


^6 




18^65 




18.80 


2.82 




2.83 




95 




19.20 




19;36* 


2,23 




2.35. 




94 








T 


13.91 




14.17 


.1.32 




1:2^- 




93 




11,41 




1J-.63 


1.82 




^?^.82 



93 



a. AlV. scales have 5 items 

b. —I r. c biir.pl e t e da t a resulted 



Computer Studies 

Pre Post ;,. 

19">1 .-19.83 
; 3...bO ^3.78 . ' 

*"''lT.22 9.91 ^ 
3.34 "3.36 • ' > 

240 ^ : 

^ 16.57 17.66' 
•2^95 3.64 
244 

'10.64. 10.27 . 
' 2.87 ■ 3.26 
241 

18.34 19.13 
2.97 3.16- . 

1^87 .19.73 ' 
?.54 2.98. 
246 

13.80. 13.93: . 
^ 1.31 1.52 .. 
248 

IK 34 '11. 61 • 
1,9^9 1.88 ' 
243 



. ''Control" 

TN»17/r 
Pre -Post 

:Al^-e6 "'17.47 
-.3.45 3.70" 

.161 ; 

11.75: 11.52 
> 3.06 3.;27'' 

i^^^ .V- 

.15.75 16.39 
.2.93 3.05 
167 

10.2? 10.40: 
3.08: .3.35 

18.22 '18.27 
2;94-;.. 3:39 
171 

18.12 18.')8 
2.71 2.89 

170 V. . 

13.54 13.56. 
1.54 . 1.63 

.173 . 

• 10.83 ^cllVm - 
1.82,:;^^ ^96 
172^ 



Combined • 
, (N-1106) > 
.V'.vre. Post 

18.30 18.7$ 
3.63 4.11 . 

v :^.jVip43 ; ■ 

11.21 : 10. 66-v 

" 16i"3S'^^^d9: 
: 3:04 3:43* 
1062 

10.42 10.08' 
3.19. 3:29 
. 1071 * " 

18.39.' 18.77 
. 2.94. ... 3.23 

; . 105&i;;:< ' 

18.94 19.56:.; 
2.69 :i^..3^02: 
,' 1069 ■ 

13.78 '13.87 
1.43 1 K47 
' 1077 '\ 

11.21 It. 42 
i;85 1.95 
1077 



except fd^vjMjie 2' Which has 4. See. Technical Report for a description of the scoring orocedure. . 
f in dlfferdllf irs for the various scales. Number of missing cases can be obtaineB'by subtractlno 



the rpw; entry from the fl indicated wi th each. column headinj] 
c. Negative gain means less anxious (lower sex stereotypirfg) 



3 ,; 



eourS^s; At the level of the ■totaT sample, the gains are- significant for 
al l of'the eight atti tude s.cales (see bottom row of, , ; 

Following this 'analysis, the gain scores, were subjected to analyses 
-|)f variance contrasts tb determine the relative impact of the various / 
types of courfes. the .stati^stical procedure inclujled one way analyses 
of variatice (AKpVA's) on the gain scores, with the type. by courses as ' 
the eixperlmental or independent variable. In addition to ANOVA, al.l 
gain scores were analyzed using the STUDENT-NEWMAN-KEULS (SNK):-p>;ocedure . 
a somewhaf' conservative procedure for making al 1- pairwise comparisons 



ERIC 



69 



78 




SUfWRy4)F; t-TESTS ON GAIN SCORES, P^tE-pesia 



Attitude ScaTest> (Part 1) 



Cognitive Tests and Composite^ (Part H). 



Course Type . ' * . . ' 


ENJ 


ANX 


1 EFF 


SEXR 


POL- 


EDUC 




V2 . 


H 


p. 


S 


A 


• L 


cm' 


'Ccjiipiiter Assisted Instruction (CAl) ' 


X 
















X 


X 


X 


X - 


X 




Programming: (PR) • 








f 


X 


X 




X 


X 


X 


X 


X 


X : 


. X 


Computer Appreciation (CA). • 




: x<» 


Wx/ . 




■«■'.' 




■' ,1^. 






X 




.-x';. ■ 


X 


Computer Studies (Csj 


X \ 




X 




X : 






X 


X 


X 


X' 


•. if ■• 

X ; 


X 


.;X;. 


."Contral" (c) 


;x 






















r ■. 


X 


X 


Combined ' . 


Vx ■ 








X 




X 


X 


X 


X 4 


1. V 1 


X 


X 


• X :^ 



.. a. The check mafki' u entry indicates that the.^gain was significantly different from zero^viith p <:0/I)9 ancI i^ cases 

are positive galjns except where note^. / * • . ' ~ 

V ''^ Jl^e codes are ENJ-Enjoyment. ./VNX-^^^ SEXR-Sex-typing, POL-Policy Concern-, EDUC-Educational Computor 

Support,, VMalue^n (Social), VV2-Va)ue5 2 .(Technical). ^ i' . ' • . 

H-iief^dware, P-Progranning and Algorithms, S-Software and Data Processing, A-Applicatf>dns, Minpact, and 
COil" Compos He. . V' . . . : ' i ■ . ■ . ' . ■ 

. . d. Kcgatlye geitn,. hence;, less anxious. ^ .. • ^ . . ' 

..e.- Negative gain, hence less, i?ex. role stereotyping. i: ■ • 



. \ - •. ■ Jit 




^ ' ""^mong^all cateaories xells are Uriequal-:t5izes . Tables ^20 to^ 

24::^r^jpQvi the 'rfesylts of this analysis on the cogm'ttve^su ' 
i^' Table' 25 :rej)brt the ^composite test re^uTts. AIT the AN6W\';s were-^^^^^^^^ 

.;^^;;itatist1caTly ygnilM cant and tJie SNK results'were qerie^^^att^ 
! across the- cognitive subtests with Computers-Studies aiid . Pfo"gra;mmT5^^^ * 

• producing. more; gains in pomput^r Inowledge scores: than GAXv Cpmput^^^ 

; AppreAlatUon and "CbntroV." ■ Except for ;the Programming and Algorithms ' 

ubte^l^::};he^^ approach, demon s^trated^ h galins than. - 

J: tfre other approaches' or typ^s of computer courses. The category of ' ' / 
courses titled Programming was isignifidantly higher than a other . 

• course types Vn the PrograrniTiing and Algorithms subtest a^^s^^^^ 

expected; / (See Table 21 ) " - V . '^^ / 

If one contras^ the relative gains fp»^^ al terhati.v.e types of computer * 
' classes using' the overall,; composite score (Taj^Te 25 ).i the concllilioM'S^^^^^^^ 




,;■ Tabled 20 



0- 




■■.>.• . 



OF: HARDWARE TEST (Sotems). * •• 
;V ' BV vCpURSE TYPE ■ : 



Course Type^\^ 



<>p ; - Co:nputer Assisted Instr^ (CAI) ■ -^55 
./Progranimfng (PR)'r ' 
Computer Appreciation (CA) 
;*:^.,Coi|)puter.,StLfc|its ' (CS) ;- ^ V : 
'-?:^\^&ohtrdl" (G) " 



, '\T.OTAL 



80 
:21 
^1 .66 

. .77 



• 1.70 ' 2Cfe-^:j;;^-;' 
.. U.GO : - 378: :^-" 

T;63 ;g6 > 

i;77S ■ :'250-^ ; 



■ Source 

Betv/een Groups,:* 
Within Groups' ■ ■ 
TOTAL . • ^: • 



, ■ , • : ANOVA \ . . ■ 

" ^ ■ Sum.of Mean- * 
df . ■ ; Squares ■ Square ' 

'^ii^3ifeo696 : 85,Qi7* 
nor ,2"$.4^:*6755 2:6745 

VI 05" 1 V. 32*8.4774 50 * . 



F Ratio 
31. 787,6 



F Pt'Ob . * 
■..OQOO 



.^V:STUDENT-NEW^ 

Ranges for 0.05 l^el^: 2.81 , 3.33, 3.-65,: 3.87^ ^ -Vv;:W':■ 
• Honidgeneous' Subsets^;^ ■ • ' ■• , ■:, 
-Subset- 1 ■•■ . ' ■: ■ ■ ' ■'' :' : ' 

' C ■ ■ CA :--.^,:"v 



, ^rbup-. 

. Hcon . 
Subset 2 

■ xG.r&iip. 
'. ' rMean^ 
Sijbset* 3 

..Group 
- . ; Hein 
Subset 4 
Group 
Mean 



CA . CAr 



.2] 

Cai 

.55 



CS 
1:66 



' PR'.,-. ■ ■ 




a. ■ itiGan-s- snd -j^.d./ s'^^'fo. "rO'iiWccI to hundredths. VI ■ > ,:V 
■■ b. The, rafujGs^are tabular values'. Tf)f! 'valuo actuj^Vy- compare* with 
:;■ NGari(J)-H@fi(lJ ls.1,7201*Ra.nge*S(lrb{tiytlf^^ ■ 

Tho'mefins of the fir5.t and last tittuii/^' di'f fee by jess than the ■. 
critical- value for. a subset .of (mt sizc.-^ " ■ } 



..c 




ERIC 



71 



SO 




/■ / , "feAlN SC&REi. Af^OSIS PROGRAMMING AND ALGORITHblkTEST 

. " ' ■, y V'''2|!#:'^^ CpUKSL: TYPE ' , 



■ \ 



• , ^(^mpu.ter Assisted .Inst irljct^ (CAI) -35 
Programinq (PR) \ * " 

.c , .Conpj ter Apprcc i a t i.pn'^ ( CA ) 

■■ ■Conpule.r Studies (CS)'^ 
"Control" (C) 
TOTAL 

■ ■ ■■ 







■ 


■.:35"' ■ 


...90 


26s' : 


K07 


1.29. ■ 


■ 378: ' 


.02 /. 


.71 


. 96 


.68 


1 .05 . 


250 


.11 ■ 


.66 


. 177 


.6t) " ■ 




• 1106 . / 



ANOVA 



: Source 



Between Groups. 
Within Groups ' 
TOTAL 



' 4- 
UGl 
1105 



Sum of 
^ - Squares' 

' 173.7524 
1198.7901 
'I372.-5425 



" [udre- 

43.''4381 
l.'OSBB 



'"P Ratio 
39.8947 



^ Ranges for 0.05 level 
Homogeneous Subse ts^ : 
■ 'Subset ?. . : 

, Groiip^^^. ■ CA 

• Mean ,02' 
Subset 2 ■ ' 

. GVoup / ■, ■ cAi 

. Mean . . ^ \3S 
..Subsets ^ ; 

/- .pBP^. " ' CS 

• ■ " N^'n ; * .68 

• Sub,sel.:4 ' 

• Group . ■ >R \ 

' - Mean , 1.07 



STU.DENT"NEl'MN-kEliLS>rocedu 
2.^1i 3.33, 3,6;5t\ 3,87 " 



C 



Prpb. 
.0000 



-a. •/ moans an^si^'s. are rouncied to hundredth's ' ' 

' V^^- tdbi/larc vaUics.Mhe vSl^c actual ly compared 

,^reart(J)-^Io'an(I);^s .737{:'^f^aMqo*SqiU{T/N^ •• ■ , 

vc. The n;eans^of the first and Kii,i-.gr6upr> dif'fer by'less t^hah thf» - 
critical, value^ for^a subspt omhat si7e. ' . - 



with 
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Si 



f 



* ■•^■ ■y^?■^r .■ 



GAIN SCORE analysis' or SOFTWARE AND DATA PR06ESSTING JE^^ >i^ 
y . items') BY 'COURSE' TYPE : ; " 



Course Type^ 



Computer: AssUted' Inst ruction (CAI) -59 
. Programming. (PR) ' I.D9. 

Computer Apppeciattori (CA)> ,SA^ 
Computerr Studies (CS) ' ' . 1.51" 

"Contro-1*^ (C) ~ .28 
TOTAL .92 




2.47 
1.98 
2.12 
2.09 
1.83 



■ .205: 

378 
96 
250 
177 

^. 1-1 06; 



ANOVA 



Source ^ 

Betv/een Groups 
Within Groups . 
TOTAL 



df 

■ . 4'- 
1101 
1105 . 



Sum of 
Squares 

.202.1419.. 
481 9.4784^ 
5021.6203" 



Mean 
SquaVe 

50:53S5: 
4.3774 



F Ratio 
11.5447 



Ranges; for 0.05 level 
KChTogenebus Subsets^: 
Subset.l " . " ' : , 



Group* 


C 


CAI 




. '"' Mean 


.28 


..59 7 


■a.64' 


Subset 2 








Group ■■ 


'CA.. 


PR ' : 




Meanf 


, .64- 


1;09 




Subset:' 3 ■ 








■ taroap ■ ' 


' CS 






'\ V Mean • / 


'1.51; 




■ . ' ■ ^ _ 



■ STUDENT-NElta-KEULS ■ Procedure ■ 
v2-;81, 3V33, 3.^i5, 3.87 



F Prob. 

.00.00^ 



a. means. and s.d. 's are rounded to hundredths i 

..f). The ranges arc. tabular values.' The value actually compared with 

Moan(J)-Mean(l) is 1.4794*RA;iGI*SqVt(l/N(I)+l/N(J)>, . 
c. The means of the firs.t.;.and last^ groups differ by less than the 
. critical vafuc for a~ 'subset of that siie. ■ ' ' " 
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Table 23 



GAIN SCORE ANALYlts 'oF APPLlGAHOffS TESTT- 
■ ■ -r (15 items) BY course'' TYPE ' 



^ Course Xype^ 






. Computer Assisted Instruction (CAI)'-53 
Programming (PJ^)' 1.00 
' ComputervAppreciation (£A) • .44 
Computer Studies (CS) 1.56 
. -Cpntito1"(CJ : ^ v .20 
TOTAL : : .. ^ ' * ,86 • 


-M^z ■ 

' 2.53 
2.56 
2.38 




' ANOVA 




> ■ Source . df 


Sum of 
Squares 


'.Mean 

Square ^ 


Between Groups 4 ' 
liithin Groups 1101 
TOTAL , V 1105 - 


247.1531 
6889% 4039 . 
7136.5570 


61.7883 ' ..: S 
6.2574- : 



Ranges for 0.05 level^: 
Homogenebus-.-Subsets^i' 
Subset 1 / \ ; ^ 
Group . "C 
Mean : ,20 
^JSubset 2 ' : ' 
" ' Group ; CA 
Mean .44 
Subset 3^ 
: r Group «CS 
: 'Mean 1.56 



STliDENT^EWmN-K.EULS Procedure;' 
2-81^ 1^, 3.65, 3.87: ■ 



CA 
.44 



CAI 
.53 



CAI PR 
.53 1.00 



205 
378 

: - 96 
25.0 
177 

'1106 



F;Prpb. 

:^ .0000^ 



.a... means -and s.^d. 's are roVndetf: to hundredths. ■ ' .'f^-^ ': 




Table 24 



mm 



GAIN SCORE ANALYSIS OF rMPfACT T^ST 
\(13,iteniS;) BT'CdURSEJYPE ; • 



Course Type^-l ; ■ X 

•.Computer Assisted instruction (CAI) :U46 

Programming (PR) ; " t.13 

. tprnputer Appreciation (CA) .82 

'Computer S.tudies (CS) ■ ' • - 1.59-- 

••Control" (C) .64 

TOTAL • ■ ^ . i^Q^ 



2.86 
2.21 
2. .05 
,2.50 
2.46 



205 
378 
96- 

,.•250 
,177- 
1106 



••'.J.I' 



/'^Source ^. 

Between fet5)ups 
Within Gr^ouprsv 
.TOTAL 



'ANOVA 



Sum of . Mean . . 

'Squares .: Square. F f^aj^ip : 

4 ; 178.5304 . 44.657^ ' ■ .J. 5465 
1101 , 6515.3117^. M 5.9176 v • 



'1105^ 



6693,942#'' ■. 



^F Prob. 

. ^iOdof)/ 



StUDEWT-NEWMAN-kEULS Procedure. 



■ O . -J ft. , . ■'^ -• ■ • 

, Ranges foi-.O.OS lever 2.81 i 3.33. 3.65, 3.87 .r;, 

^omogoneous Subsets r: • ' ■ ' 

:.''Subse:t::T. . > . u ^ : . ' ■ . ■ -^>- 



'Subsets 

^r Gftiupt;. , CAI ^ . ■ C 

v Mean .: ■ .46-'' p64 ' 

' ■ Subset '^2 : ■ . ■ ..;; > ^■ 

Grouf^r ^ C CA 

: MeJn . . .64 ^ .82 

' Subset 3^^^:.. n 

! Group CS r '- "^ 

. Mean y t,,1.'55 " ■ 



CA 
.82 

' PR 
1.13 



- -n 




, ^-^^SS^and^sit). *s are rouft^ded tQ. hundredths, ■ . T' .: 

b. : The'r^nges are tabular values. The: value actually comparccf with 
Hcan^^)-Mean(I) is L7201*RAN'GE*Sqrti(l/,l(I)+l/W(J)) 
- jJJ^^ m^ans of tRe first and last groups differ by less^than the 
^ • Jentical v.aliie for .a subset of that size: \ \ - 



< 4 
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-to:--' 



Y..:.p:.Table:i5->^^ 



:': GaIn score ANALYS^^F tOMPOsirE TEST-COGfjITIVE 
■■■ •.(4?.Uenis.) BY eouRSE/TYPE' 



1^ 



Co^jse Type3 - ; . ' . . i X 
' . .f^' > ■ ' ■ ■ ■ ■ ■ V ..,1; " 

Computer Assisted Instructiofi (CAI) 2.48 

Programming (PR) : ' . 5.10, 

^ojnputer Appreciation KA) ^ 2. #13 

' Computor Stiidies (CS) < - .i 7.00 

^"Control":{C) .. • - : . ' 1.24. 

TOTAL > . V . ^ v V .;- ^'^^ 



ANOVA 



^ r ^Source : 

, Between Qroups 
Within Groups 
. -llOtAL 



:df\ „ SqOares 



:t:>s.d/ 

7,20- 
" ' 6.01 
•5.12 
• 6.32 
'r 5,39 



N . 

378 r 

.96 
• 250 
7177 
1106 



F Ratio 



• 4 iJ830, 7981' 1207. &995.. M>aSa3.^^^^ 
1101 ;41737.2525 V 37.9085 ; ■ .. 
,1105-^ . 46568.'0506 :. . ■ • 



. STUDENT-NEWf^N-KEJLS Procedure; . ' 



- Ranges fbg^0.05..1eveT'?: .2.81.^ 3.33. ^^■:?5^ ■3;87-^- V ■ 
;v-^ . .Homogcnemj^ Subsets?:-,'**' ' *■ • . ■ .v 

■ • ..-.v^v.- ■'^Jean ;■ •1;'24; ' ZvW<'^' 2^8^*-.-* s^^^- 
■«;c5ubset:2 ^4^V-->...^^,:*^vA:f- •■; 



F Prob. 

.;.-0000' 



Grxju/i, , ^ , v PR 
Meanjj 
. Subset a- 
: ■ *lGi^up 



Summary: 
PR>T;CTSsC 
. M>PRrT;CISi;C 



. ''y'y't 

. a. mear^ and s^flv'^^fi^. rounded to hundfecfthsiS^i^ # 

ly ( 

3)) 

less than the ; 

a subset df.that size. 



r ^^v^.^^t^.f uunqea xo nunareatns 

■ ' Mo!n/ n^ft' compared -with.- • 

.Nean(J).Hean(I):^^.3536.*^^^^ ^ ^" - 

c. The mpdns? ^Wrs>. and Jast^groups-di f fen^ les 




critical Vittue ^ 



r. 
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■ '^ similar to subtes.£ results. As' shown in Table 25/ the^students in t'l©^ , • 

: 99^'^;*S'^ Studies4^gi|ses;^dvance'd- the most, with an averagey|)erformance-^^^^ 
;^|: ga5J^";<^f^ 7- points (on the 99 item test) , which means that at post-tWt 
ti^r 7 more i^fenis- wer^ answered ' correc tly than at pre^ t . • Th^: s^uden t^ i f^iKir^::^: ' 
Ak4'^°9'^3"l[nife courses gained 5.1 points, which is statisticallly. higher 

:'Wi - ■ ■ ■'^.■■■■i! . " -^^^ 

f •ghan i;i|^the three remaining, categories : Computer Appreciation,, CA.i,-and t J 
; the^:Contrdr group^. ; Th^s'e three groupings of students gain# oinl| f t^iifev" . ' 

' -. two jDoints^'ojV: the averaged . . ' . 

■■j':/.:,^. J .■■ ;---i7v . , ; r;;-^..- ' ' ' • ■ ' ■ '■■ - ■ 

" -' !>si^^^ ^^^P^^'i^H, contrasts amOng the; different types of. course,/, 

•''V^>'; . ■ . ; ■/ ;■ .. ■. ■ f^--'' " ' ■"■ 

; v4 appro^ches-is suijimarized in Table 26 rather- tha|i presented in the, fprm. 

:. . vv of^^m^^ ^g^.jf^.j,g^^ differences werev . 

■ v?"^ ■ ^° V computeir anxiety {iimehsi on.. ? 

• - ' ' V- Computer Studies' "courses fitfd ' . - : 
v; ' ;^gni fieantly -^^^^^^i ve .^ains: than- the: other types of.'courses ' 

, ;Thi^ meaiis ,thc^^^ .students. ir| Computer S^diesr^s^urses experienced a. ^ - 
;r^reater \redycti6n^ n . computer |p than>studehts rjr 'other: types " of ;; 
courses, X;^ee Table IS) -^T^^ next. Targest^reduction iti comput 
was found in the Computer Apprjel^iation courses, followed by' the PmaJ^arraiii n|. 
^ : -courses. Although , student's in the Computer Apprfc>aJ;i:on 
• a: greater, amount^ , reducti on viTi. w anxiety;than^ those i'n,^ 

. gramming courses, it' should be noted that the Progra^||l>g^t^ 

•flirted and ended with "l ess .computer anxi ety-r>hes change jlist' Ws^^nbt as ' 

• .,M arge ;• This- reTati v^ly low l e'vel "of cpn^er anxiety 'among s tude'nts ' ifi . 

. . the I'rbg'ramming courses is due majrily toJrecuitnient factors. -Students^ .. " 

■ V entering/'both the Programming^-nd the Computer Studies courses^tend to i' 

. .'have a considerably lower J nt.tial , as vv^^^ fina), level' of comptiter -^^^ 

..r..:'"^:' ■ ; ' -'^ .. ; - , J:\:. ■ < ' - jf: 

•.. anxiety^; Stadents ;ih; exp.erienced no change in- cottiputer ^» 



Table 26 



. ATTITUDE SCALES MEAN' GAINS BY COURSE, TYPE: ■ 
SUMTWRY OF AdOVA AND STUDENT-NEWMAN-KEULS PROCEDURE 



' Attitude Scai.e 

Eil^oyment 

Anxiety^ - 
. . • Sex- typing 

Policy Concern. , 



StUDENTr 



MQVA^ • - ' Xvl. M)RDER ogHEAMsb . . ^ jjEWMAN^EULS 
Combing ■:?.0284 •.• ' ' CAIi|t>:cS> CA> PR- , n 
• Combined , -.poos- CS:> CA> PR> C>.€AJ ; n.s.d.', 




Educational V - . . . . - 

" .Computer* Support . ' Combi^ied jfi.sld> 

Vaiii^ l (Social) Combined n.s,d:;. . 

Value 2 (Technical) . Comti/ied , n.sTd. , . - r 



n.s.d. 
n;s-d, 

n.s.d. 
n.s.d. \ 



i^Ln.s.d. 



a.- Probability .levels are givesn ,for F ratios significant at * 

■ ■ P -^'0.05. .. " ■ ,« ■ . . 

:b.,. Means are..ordeired . for. ^s^^ Note ^that *-4i 

. . approaches ,ar'e. aj^igned as CAI-Computer Assisted^Instruction, ' • 

.. PR-Programmlng-ift^feC^^ and. C-Cantrol". '^^tei/r - 

, c. . Note.Jhat. lower 'jrcpjc:%plies less anxiou^:^, , ' ' 

■ - ■ ,1 ■ ' ■ ■ .. . 



0 
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anxiety from pretest to. ^post- test.- , ^ ■ ^ ■ . ^ , 

DISCUSSION ' ^ / • ' . . > : V' 

Exami ni ng all 46 computer cVasses (courses :i ncl udi ng some computeir^'u;?^ 
V .and/oV t6pt«^^^^ as a. whole, we found statpt^ significant improyement Q^ 
all the cognitive .^and:*af^^ ' Sig- . 

•^nificaifii improvement a4^d occurred on some of these iridicators^^for . 
^^'^ s^^^ in the "control" classes: This should not be interpreted as 

$iiiiply' a matter of iearning from testing and retesting. . Some- students 
>|i "control" classes might well have been concurrently taking computer * 
/bourses or- learning about It is also possible • 

: that a teacher given t^jS^?^^^ of a. 'Control" tlasls 

' rtiight>havp; unfnf^ about comput|.ngyt^ 

studentsv In lighT^of these potential 'influences, tb.^.i|^^^^^ cog- ^ 

nitive gains for the "control- classes are; not. of major concern/. V • 

( Close' inspection of- the average' attitud'inal and performance Te^vels - 
. oh ell, dimensfp||^y"%pe 17-19)^ as Vll as . 

.: the gain score vaply?is ( Tab! es-20-26| 5kL!AS:iai^"ially - « 



' .different o ut comes " a^; as s^ wi th ;dif f^r^r^^ ':. '.^^^^ 

. experenqes. . Some- findings ^'^^ cob^i^ses"^* 



produces the grisatest 'gain in the- Programining/Algor-ithms •dimete^^^ 

• . • -■■ - ^ ■ ■ ■■■■■v.v . ■■'^ ^ ■ 1 

(.TJble' 21). • Some.f indipgs are" mor^.^surprisingv the students in 

v-.^-' ■ ^ < .^^ ' \ - ' ■'• ' - ' . ' ^- . •> 

corses using. CAI made sj:ati5lli^|i.lly^^ 

five .cogr©:ive Slates ts but onTy ojiX^ttitude scale, ■ computer en j^^^ 



Although their .knowledge *gai a was quite modes tv'Hwa>^ 
alvj areas j despite the fact that in d^ cpurses^t^ v V 

not a. major object ive^^ ^nd^in^'most' f^ist^^^ even /a minor^^ttlye. * 

Jfife secorfdarys^^R^^^ gf instructioria'T comptrti^4s;'thui 



• Styi unresoTved. is the queslfion of what linderlying factors:^^'W^ • 
tribute '(^^^^ prfiductiori of^«dp//te^0^^^^-^^ knovv ; ' ' 

that , certain types of co'urs.esre.g. ^Computer Studies ,;^y1 el d ff^eater ':■ 
ihGrements in computer 1 i teracy than do^t her types of courses , it is ^ . 
. : not known from' the data fxr^eiented, thus --^a^^at' it i s about these courses ' 
/ that-causes t>iese results. "'-Some "fiossible exjDUnations are that -these ^ 

: , courses s-imply spend more' -fcime-on computer topics^ or that their access 4 v 

. • ■■■ ■ ■ -r-g- ■ ^ ^: - . - . : ■ ' ■.i'k.-^.-.^'- 

tO the contputer is- better, Or that these courses tend tb attract-:better ' : 



stMclents ;"?^.. that these courses'i^have: better teaciT|^^^^ 



explore these questib.nsrwe asked, the teachers to 'describe theiV courses 
by estimating:' the number of hour^^^av^rage" studdntTlta^. acc^s' 



:^ ta a computer or. terminals, (2): the tottlSWumben of class s'esslons of ' 
j^; ttre course:, andji^S) the'total; number of: class sessions dev|t^d^-^^^^ oaniputer 



^ , topics . the '..averag^riuniber o.f .class sess ions deVoted^^to computer tdtfi cs 



>■ calculated for'each course typ* a'lid presented' in Table 27 L A . 



.. cursary exanj|riat1on of t cdnsiderable vari^tioaifn 

:- ■ . ' v^T. ■ , ■ v . . ■ a ■ - ■ ■ ■ ■ . , ■ . \ . - ■ . ■ ■ ■ ' ■• : ' ' * ■ ^- - ■ 

' coa.ree sWles/.especi^ whenS^'unibi^v^ahd sienlor high scJidoT levels are-^^ 
/rfistlnguished/^^^T^ 

-v"roudhW>to^ th'e differe^S:iV gaTn scpr^ thfi;*dTfferent course 

, Aypesv as described in the previous settfion/ -ThusV^i^iSay^b^^ . . , 
• Ifffening gai(ris--are merely a function of *"time on task.".: lo pursue this ; ^ 
. furtKer,^ a multiple regression was performed on the' data i> wfiich the ' 



^ pdst-tes-tT composite scftre was pre^ from thp pretest composite score 
* -^as 'toell -a^^ of course, relaied variables (Table 2S0 , . To examine ■ 

...the effects of the djff;enent types of courses, 'fdu^:dummy yariables; (x2 
/...•to x5) ^ere orpated $0 specify t'Ke presence ()r -absence of each "'^olirse - 
t type for' eSch student;. These course type 'Variables wer^ 
the regression model first, after which the aJ^sroojii 
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Table 2^^, 



... ..^ -MJMBER'OF.CLAss Sessions OF^ To 'co^:pW'TOip^^s ^ 



Computer 5tudi,cs 
. Prograirnil 



■ Computer 
'Appreciation 





Both .:•\....•:^^^^^^-^:^'v-.vvv:■^,.\,*^ 
. JuhijDr & 



All Grdtjps 
Corubiaed ; *, 



X 



x . 



llB.6' 
8.8 

--^^ 104. 

■•e49' 



7.4 
8.1 

.10.1 

23.9 
25.3 

457 



13.1 
8.85 
205 

20.7 
19.1 : 
1106 



* Teacher estimates were for^the^ c^ whole, not for each stu'dent. 

number of ^tuclents^'ln- e^ch cafegor^ 



-1*- 



; ;fehter^d .tnt^ type variables Tiad' stati s|it^1^^^ 

theyf all^:s^paf?'l|^y-pxe^ gain iri coniposite score know! edge 

. V Wher|;|,ttie. classi^^^ tq. Gpmputer 

' .: ■ ..-^P^'^^' ,tx ) ,^were;added ^ regression equ^|y§. th^^el of coAtribution 



.of tire cpur^se^e_;va^a:br^^ , as measured bj' the rpagni. t.ude o-^ the /B 
eoef f itients , wasv rfe^wced" "only, si fghtly. - y^hi s fi4idi ng means that^he ' 'c^ 
' di f f er^nces, amqW' the cpurse ' type^. -cannot al T be ■ expl ai ned i n„ tferms of^ •. 

s on., taski^^^d'^^^^^^ te>i<iinfl^a.ild thejilength ; .; 

le. course. « If ^11 or^k^ predicttve va^rVance. i n""time on task" had ' . 



^;..> ^of the 



. . . predictr 
bfierT associate^^with differed course types,, ihen vari^We- x7 * 




^81 



Table 28 



3^: 




STEPWISE REGRESSION* PREDICTING POST-TEST COMPUTE%*m 
LITERACy SCORE FROM ,PRE«.lERH SCORE, APPROACH. TyFjeS^^^^."^ 
AND CiLASS rrt'lE- VARIABLES . ' 

Correlation iztd^pflfumulatlve 
with Y B ^ B 



XI Pre Term . 
. -1, .Composi te 

^ Computer'titeracy 
.Score. ' vr-^' ••■ ' 

X2. Computer Assisted 
Instruction 

t% Comput^ Studies * 

-X4 ''. Trogtra/mmi n^ ■ 

X5 Computer 
^ Appreciation 

xfe^-^^ijovof -^^Iss - . 

Jjs^'i v>5essi.ons on 
-^^S^^omput'er Jopi cs' . 
'. ° ' 

X'7 ' No. ofoHours 
Computers/ 
Terminals. Avail- 
, . . able to Students 

X8 No. of Clas5 




Sessions pf-Cour^ ^v. 



.74 

-.10' 

.21, 
,.20 
-.12 

.22 

;27 

.23 



.75 

2.3 

6.0 
4.4 . 
2.8 . 

.038 
118 

-.014 



•■o-v; 



.71 

.11** 

•.te** 

.20**:^ 
.13** 

.08** 



^5 
-!05 



.56 ; 

.58 
:.60V 
.60 

.61 

.61 ^ 



61:' 



>,es .,^ere entered hferarchically as follows: ^Xl/,-(Pr^ "^xt; 
,,^|l«teracy)'wai entered first; .X2 to X§. (approach tyRies);^.werV' " ' 
red as a. block second; X6 to X8 wer-e entered 'as a bWcjc ^last; , 

. -:v- y ■■•■•.^ ■ ... ..■ ■ ■ ■ . ■ ■ . -v;.-.; -./-v 




the nurp.bl5f;of^^ ndi have:^ a signvficanti ► 

contrl Bunion 'X^^^^^ mydep^he f i ndicates ' * . * . 

tha t wi th i n ' the dif^er^^ype^y^ . co&t^ s dme o.f %e Var i a ti on' 



In perfdViiiance gfoj^S; can .Ijgi^^ variMll%n time 6^^ cbmputer ' ' 

^^^;4°Pi"cs-. '•'he sighifjcpt cQp,ta»i;but of :the^u:rse'*&^ •ihat . • ^ 



the special features of t%ese. af»proeches^coM#bj^i^ learnt 

U not ■^pbrteaiji ^tabll^ 



.•^egression model was _ij^ve6ti gated ^ 
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"Sr . ■ 




'f 



same .variables were included but' a revefselhierarchy ,was imposejf: . the 
.classroom variables (x7-x8) were entered fitst and the course type 
variables were entered lasi, The addition of the course type variables 
produced only mi-nor reductions in the contribution of hours oh computer 
topics, x6.. This could indicate that features other than resources and 
computer topics contr'ibtjte. significantly to the effectiveness of each : 
approach. These otjier. features^ could be school resources, curriculum, 
teacher effectiveness, teacher and student: attitude, student aptitufli 
anrf other student characteristics. ■UnfoHunately, we could riot 
the recuitmenti, or entcy prbeess into these courses", consequeatly w| 
cannot identi fy. t:^h^^^^^ whi ch -the att ri butes wh'i ch the student 

brought with them as, they sftle/ted these courses affiled the'qukom^^^ : 




; the Study. It is our assessment, however, jthat not alT of the variance 
in the acquisition of computer learning can :b"e>,exiilained by such^^tlKjent ; ' 
factors. There is also considerable evidence thit instructional strategies 
and teaching s^ss make' a difference and that these -cohtribfl'te to the 
relative gains in^^pmputer;!^iteracy found arao^^g different types of 

- ■ .CONCLUSION ' „:( -. - : ' 



courses 



Substantiaf computer li^rjiing occurs, in qui'te different types of > 
instructton'aK C|omputirig -envi ronmentsV Our finding^ document statistically^ 
significant gains ili.:hot^.affecti ve,and cognitive dimensions of computer ' 



iteracy. 

A^though^tudents -learn ,a lot abpwt^ computiers in secondary school 



cbmputer cour&^s, tKey of ten ^ 1 eave these cl asses wi tjiout becoming computer 



i;y literate ^ irt comprehensjye seryse/of ; th€%rm.' : The average perf prmartce 




57 percent carrecti 




Contrasting the major types^f,cpmputer courses j we found those"-/; 
classified as Computer Studies lfe-sn>oduce relati^veTy ideate r 
thap other course types . Even so, a)fter compl eting v^hese courses T the 



pilnt performance-^^ o|^ j59 percent cpr^^et: ';, 

; ; ;Jbur analysis shows , th^^f the ^ teachers do in the classroorri-and^ ''^^ 
devote to^offl^iu^ier topics does; make a differe^^^ 
acquisition* of computer 1 iteracy . Tb^ad^gu^tely "access the full impact / ' " 
of instructional computing in secondary school s,Mjt-4s^ecessary to g^ 



,■■ beyond the composite measures to examining course objectives and perforiraJice ^ 
" on specific dimensions:. This analysis 'has sh'own that despite-^ consideral|re; 
, : heterogenei ty :i n patterns of 'student kTiowledg'e,;.cogniti'vfe.<e6fei$"e^^^^ ^ 
; is. 'rather limited' arnong most secondai^ stuc(e®^^^ . ; ' v- 




c. 
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AN EXPERIMENT IN 'cOrtl^lJTBft^^^ 

as: A feNSEQUENfiE QF CAI . 

.• . ■ ^ ■ ■ 



ConiPuters, are used with increasing frequefnc^ - 
. instruction in. scT Jhe- impact-of such experiences on students''has^ ,' 
' . " ^^^^ ^ ^" P ves ti g«t ed . I n , p a rti cu Tar , the re i s no ; dat a, 

on what students tearn'.or do 'apt learn about "computers. Several', 
;. ': studi es have exami ned the 'effect of computer use 'upon ' atti tildes towQ-rd^^,. 

computers , >but?^e'w studies have assessed the impact of Computer- 'i^^M^ 
> ■ cog.'^.'t'ive cpmputer 1 i;.e. student 'knowledge 'about ■•c'omf 

We desjgned. an experimentjte investigate, thg impact' of a brief computer 



assist^.irts^ 

■ knpwleda^of :d typ^ ' of students^r^?~^2Q<3p minute sci ^e ,ti 



unit 



on wateF pol 1 uti on waS: -admiiii stered':jto^4pproxi mat^ly ..350. s'ti^eitts -by . " ' 



APPIE Il- micro^comguters. ConWi*isx)n of pretest^ wi th 'R^^tttests and ' 
tests; ,§ix mohths;;iatervOPeyedl ^ome^ importanti ir^gacts of a' br^ief exposuV^fe ''^''■■■\\^ 
to CAT for -^s clench instruction. < . J ' >#r-' ■ \ ' - v : :r'^ v - ^ 



Research on the- Impact "of tAI 
While 



scrtpe pi^f^ to resiri ct the t^rm CAl fei^slnipVe- \'^anci.j?^ac^e*' - 
s-esslpnsj^others' use t6e' terrtj more cfmprehensi^tely.to encompass any v^^K' ^ ' ' 
:,^?flel iverj^ of instructiorf^ a; eon|ute^jr>/^^e a 
, ' of CAI and; should; i)^' noted that :^e C^. unit 
• ^incliide^ sirtij|ation.-: tutoriffls, .a^lesting/j^ell^':^^ 
V presen^tion-of texfe> This- broad view' of CAI is coh^ist^t'fei'ff 
,, defi-nition assumed 'in- most^^ 
•. \ Edw?^rd,Vet. «1^; , 1 575; Oaniispn",' et. fa£. , 1 



; ■ Targi^§hare b^^^ replacement for 

• -r^. ■ teacHng;.; . 1^^^ .of tfris research havfe generally cohciuded 

^that t^^^^^ that CAI. produces greater achievement 

7 (Jamisofej^^s;^. . 1974^. Edwards, et.- ,^ Furthermo4, KuTik, ... 

. et". al. , l$?.3") . did a meta evaluation of research .on cdl Teae* IpveJ Ckl an. 



.^j did^ 

; ' concluded that course completion rates Aj/e re. slower 'when"^ CAl- replaced V . . , •-; 
■ traditional' instruction. ... ' / ■ ' • ■ . • • >^»v : 

•' CAI.. which is designated to supplement other farms 'of ihstVuction has ' " 

■ -v.:^ ■ ■ ■ ■ ■ - ■ ...»„ .v.- -vv-r- i / ■ ■ :■. '-•-•"■> 

• ■ generally resulted iii significant gains in achievement. (Edwar'ds, etr ^al^;^^^ 

" . . 19.75j. Thomas, ^^H^. - The research. on' tti^e use of CAI', to Asuppiefflerit'^cience 

'-v'.- . r : .: "•V^ - ■ - ' -^r^.;:/:';. ■■ y A-i :. 

^ . . teachi ng -has 's repQr,ted s i g m f i ca rit atti tu'de- achi e vemen t gajins ; thes e studies ■ > 

■ ■ : - . ■■.■v^-.^ ■ v., 

, • . . .include . a biology. prdgKanft-CBroderick, , 1974V,;a' physics latjoratory • : ' 

: T.-'., ■, ■ ' , .^.^r-' -.-v . .v--.^ ,.■ :-' -: ■ r' 

■ , Hon (Hughf s^ .1^4) arid-algebra class esS( Morgan and Rie/iardson , 1974)\ '4 

■ ...M: - , ■ ■ "'j'^ .-f ■.^'Vv-' ■' 'y ' .iy^'^- -.A. .. ■ ' -'-v;.. 

:^ - -All of these situations^'invoTved repeawd -use of trie 'computer during the • «l 

.:.■-->:• \' ■ si^::;^■*■■ ^- ^ '■'■■'''■'■>::■' r 'r-'!W'- 

■ . course p/ograsi. .Ndne^of the. in-vestigatlons examihted:,the ^ ■ 

single,, brief CAI experience^: ■ ; .• ' .\ v: ; . .,. ; 

;.The tfje^retical .explanations-'for the educatforti^l^^sducti vity' ^^^^^ .-^'V^ . 
/ .'^^AI -are- generalW to tbe (1 ). mp|i vatioaar^3#^ 

' y reinfprcenientSMif^e to dril l^and practice - or (3) impr5ved..time • 

y^ ^^'^^jl^^r^r r A .number of studi ds. .h^ve found that stud.ent^s^'exposed to* -^'^^^^^^^ 
• • computer arid,-the . subject ^ v V '^^^ 

; (iiattfe^Bj^^^^ ck^ 1974 ^ Bukoski and : Kcirotl^ ns '1^?^ : GraridaTl ; • 1 9>£i.;' ; ^ ■ ■yy:) 
.11^;. ■ "^j^.^"" .""^^^ I'^ve not,e4 that such at'titudinal shifts dp not occur " ' - 
i^^^ijeii,. studl^tb ex^^ 'from makinV'jriany^^^^^:';- ^''^ 

.^^-piovej:^ teiec^ al^ V 1974jv^^,^; ' . 



This suggests that motivajtional and. performance outcomes -.a^^^ affected by 
the student's sense of self-efficacy (Hess and Tenezakis; 1970) and , 
anxiety about t^e^ learning situation (Sieber, 0' Neil , . and Tobias , 1977). 

JlyrJDmary.Jntere^^^^^ 



.to the instructional situation, Specificially, we want to. know whether 
or not. students will learn about computers- when they are exposed to CAI 
material totally unrelated to computers; e.g. , general science or water 
pollution. Obviously, some learning can occure^at the behavioral level ; 
e.g.-, the s^:udent might not have previously known how-to operate a 
^ computer terrni nal . Our concern, however/was wjth learning in the affectiv 
and cognitive domains.. If the CAI less.on has an entertaining or ^utotelic 
.aspect, as suggested by Moore (1980)v6r comprehensively incorporates ' 
systematic, instructional design principles, (cf. Ell inger^^nd Brown, * ' 
1978),. one wou-l.d expect student affective respons'es' to CAI to be positive. 
Indeed many studies^ (e.g.. Brown and Gilman, 1969); (Murphy and Appel , ■ 
1978) report that students are favorable if .not enthusiastic toward; CAI 
after exposure td it." This type of instructional evaluation has not yet ' 
been applied to CA.I which only involves a single, brief exposure, It is 
our belief that-the situational features of tRe CAI; e.g. , . use -of multiple 
JQles ojLcojmiunlcat^^^^^^ 
important, in producing positive affect;^ These system features, may. even 
be more important than the "dock" time of CAI exposure. Consequently, 
we selected two such features: (1 ). presence/absence of system failu^ / 
and (2) -presence/absence of enhanced graphics, and built them into our' 

experimental design as controlled factors- or treatments. Our prediction 

' ■■ ' ' ' ■ V • ■ ■ ' . . ■ ' ' , -■ 

*was that the presence of aen^anced graphics would result 'in 'greater g^iris, 

in positive affective s.tates. and that system failure would resulfcin 

negative affective states. . ' ', 

••■ ^ •• ■ ■ ■.. , ' ■ ^ . V ' \v ■■■^ •• 



Although previous research has not atteniptedAVjdHfevAe whetbef^ 
•or not CAI. produces cognitive computer literacy; i,.'^j|©mj^^fi(howl ^dge 

and awareness, it would be reasonable to expect' it |'" ' 
_tO-produce.-this--ef.fect~.is- the- pos-itive-aff^ 

the student vis-a-vis CAI. This attitude could/moti 



^x\Q. mechanism 

••-r.-,- r 
ate-of- 



be more ktentive to computers both during computer use 4a&i 
well. Iijcreased attentiveness and purposeful informatiqjfiis.'^ 
may well occur as a consequence of increased interest in o 




Motivation for inquiry may be sparked' by a situation which yields •tin- '^.>;'. 



resolved questions, unexpected fee/ings, or new challenges, k 
In order to test these hypotheses, a number of affective 




jriiti.ve-J, |. 



scales and tests were adapted for the computer Literacy -scienfe leL-ning 
experiment. These attitudinal and knowledge tests were administered^^ - r *K 
immediately beforehand immediately after each student spent time 



brief 15-30 minute CAI package. Thef programmed package is describS in^o ' 

■ ■ / \ \.-,. ■■'>*i;jf 

the next section. - / ■/ '^.v 
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THE INSTRUCTI^ONAL PACKAGE ON WAtER POLLUTION 

Since the cesearch/plan was to construct a typical science lesson 

thSaf could be del ivered by the computer, the topi'c of water pollution 

was selected and a computer simulation program called POLUT was redesigned 

to.deliver the lesson/on an APPLE II microcomputer. POLUT was originally 

/ ■ ■ ■ ■■■ . . ■ ■ >• ■. '■■ 

developed as part of the Huntington" II project at the State University 

, ■ -* / ' ■ . ' ■ ■ . 

of New York, Stony Brook, New York. The following major changes were 

made to" the POLUT package: (1) The hew package, which we call APOLUT, - 

is totally self-conliained in that no written materials are necessary and 

no instructor intervention is raquired. (2) Jhe lesson" begiris by presenting 

a textual iTitroduction to-4he3,water pollution principles underlying the 

' J 30 . ' ' . ' . ■ ■ ■ 



model; three of the first few displays are shown in Frame 1. (3) Follow- 

■' ' i ■" . ■ ■ ■ ' ■ ' , ■ • i 

• j,ng the introduction,' a. series of four test quisstions are administered 

' as a "review'Vof the material on water pollution just presented. (See 
-- F-rame,-2-)-- These-fou r-test-itemsT- pi us-s-ix -others rwere-admintstered-a^^^ 
single competency test after the student c6mp"leted the unit and had;-left 
the computer. (4) The simulation portion of the APOLUT lesson is n^^v. 
restricted and focused than the original POLUT mode. APOLUT contaiyi|i5^;i,^; 
two. specific simulation exercises: one to ^ estimate the maximum water . 
temperature at a given ^dumping rate before the fish will die (Frame 5), 
and the other to estimate the maximun)\^'dumpTng rate at a given temperature 
befqre the fish will .die .(Frame 6)' The earlier POLUT program allowed^ 
severar more parameters 'to be ^et , by' tfje student; furthermore, the 
student was not given a specific exerci^se by the computer. (5) While 
POLUT prints a time series gr^ph^ it viai not originally designed to, take ' 

advantage of interactive graphics.. APOLUT Uses such futures as selective 
. . -. " ■ V ' . . " _ \ ' ■ ■ ■ . 

erase and animaiion. Color is also sometimes used to provide contrast. 

^ (6) The package is written in.APPLESOFT BASIC for the APPLE II computer.. 

" " . .■ ■ * ■ . \ ' ■ ■ "■ ■ ■ 

The APOLUT package was written as ^five separate programs an'd stored 

as a linked series on a floppy diskette. The- package can be loaded by 
simply typing the following: 6^ ctrl-P:, and\the RETURN key. Then the 
program is automatically loaded and begins to produce text for the 
student. (See Frame 1 ) At the end of each full screen of text,' ques- 
tions, or graphics, -"^he program waits until the, student presses any key. 
As soon as the "key is depressed, the program erases the screen and con- 
tinues immediately. .. .The RETURN key' does not -have to be depressed until 
the last two. exercises, at which time the studentps told to strike the 
RETURN key after entering a number. To avoid the ipossibil ity that the 
student mi^ght press the RESET key, the APPLE II computer was slightly 



4E1SXME: TO POLUT - A CCmjTER 
mOGRW l«OUT miER POLUUTIOH. 

(PUEfieE READ C«?EFULLV ffC 
RULCW JHE INSTRUCTICNS. 



♦ PUSH AhY KEY TO CQHTIHLE f 



1HIS CWMTER FnOGBRH UtiL 
§ELF mXJ UEf§9i ABOUI PCLULmCN 
mo ITS EFTECTS CN HF^XER Qt.V^ITV. 

«4 EXCEULJEWT iraiCATOR 
OF HATER OUWLITY IS THE ««iJhT OF 

DISSOLVED CXVGEH <D.0.> 
THAT EXISTS IH JTJE5H WATER, 



^ PUSH ANV KEY lO CONTINLE ^ 











^^^^^ 









FRAME 1. The^ first two displays Introduce the APOLUT 
package. The third display appears later but 
Is Included here to Illustrate the use of line 
.drawings with textual materials. 
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-4. eOCO flURLlTV MftTER TO StfTOT 
«r «3U«TIC LIFE SHOULD W*X. 
HOH »Pt<V PfRlS PER KILLIOS 
OF D.O.? 



^TVPE A MUMBER FROM 1 TO 8. <■ . 



4. 800D OLWLITY mWR FOR 9LPPGRT 




flF «UATIC LIFE SHOUUD HPWE 




ICW PfiRTS FER MOXICW 




OF D.O.? 




5 PfW 




RIGHT. OXID OLWLITY MATER 




8H0LLD HfWE TOM 5 PPM TO 8 PP« 




CF DISSOLVES OXYGEN. 




^ PUSH ftNY KEV TO CONTIHUE f 






'1 



FRAME 2 . These two ^di spl ays illustrate the testing portion 
of the package. After the quesfion is answered 
* by the student,, the student 1s immediately told, 
whether it is right or wrong. In either case a 
clarifying comment is al so di spl ayed . 
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exercise. The next two displays ishows how a student 
tries to find the correct answer by successive guesses 
of the appropriate temperature level . The last 
display shows how the fish, which Is swimming across 
the top of the screen, stops and turns into a skeleton 
if and^when the D.O. level goes below 5. 
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• K3W ¥au Hnx K flSKa ID BETDWOC 

NRME: id he: Ht>UWL « CERTftIN Oltfr IHG 
•WIE CaXJ) BE flLLOCD. 

lie WW>tHG RATE HOL BE 9 FPH , 

VOJ HFWE TO FIND THE >*»€5T 
'O^PERAP.iRE *«ICM T>C D.O. tEVQL 
«CES HOT DROP BEU3M 5 flPM. 



> KBH ANY KEV TO CCNTIHUE <• 




. 4 



FRAME '6, 



This is the second exercTse aindrthe student Is trying 
to estimate the largest acceptable dumping rate. 
Note that in the^first display a comment is made about 
New York City, This w.as made Hn response to an 
unreasonably high dumping rate estimate from the student. 
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modified. The RESET key vyas jammed so as td'b^' inoperable for the '„ 
.student; otherwise, the exp'eriment was' run-on' a standard, unmodtfied 

_APPLE,JI„rni.crocof"Puter_wi^^ — ;.. 

small color TV monitor. The program package is; written entirely .in high 
resolution graphics so- that text can be accented with under'/ining and 
special drawings. " h " .1 [ ■' .' " / ' ' ' 

The five programs of I^ APOLUT package 'are .structunejJ. a 
.1 - The subject" matter. is introduced and -the essential cohcepts . ' 
.' explained.; Some'; graphical' re'presentafions are .included %r 
clarification., fSee fffam'e l) . , ; ; ■ 

2 - The st.udent is asked four guestions based upon the .content of 

■• .' • ; / ■ , . • ■ ■ ■ . _ ., ■•. ■ ■ "■' 

program- 1; Feedback is given to the student's, response with 
it, ■ ■ "': ^' '\ - . ' '. " 

a brief fexpTanation of why the answer was correct- or incorrect. 

.-(See Frame 2) The responses are recorded .by the program for 
, .la-fee-r use. ■ • ' ' . 

" , 3 - GVaphics are: presented to show the dissolved oxygen lev61 -of a 
lake over time, when water temperature and dumping rate are 
varied. , It i,s expository in that the student does not choose 
, .. any of the -conditions or 
4 - The student is asked to 

^that would avoid- the dealbh of fish in a lake. The water 
• ;'■ J" ■ ' • ■■ 

temperature is a constant, and successive graphics are pro- 
duced to illustrate the dissolved oxygen level over time. In 
• the "enhanced display"/ version of the program,, a fish\ swims 
across the ^screen as -the graph is being plotted. If the dissolved 
oxygen level drops, benow the minimum level , the fish becomes a 
skeleton and no longer moves . (See Frame 5) 

a'r to. program 4 except that the dumpiiig Q 

94 ' .; ^ . 

io4 ■: 1 



rates. (See Frames^^ 3 and 4^^^^ 
ind the largest sew&ge dumping rate 



5 - This program is sinil 



FRAME 3. Following the series of . test .qiiestitrrs » -pdre • .. ' ■ 
e)rpository material is preserttetl, but this tim^.i^/' 
with graphs. These di spl ays <lepi;?t the seesajial w ■ 
impacts over -time on Dissolved Oxygen. ' « 
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-K fCXT GRfiPH MILL SHCM 
«*»r M^PPE>lS TO TVE P.O. LEVEL 
!«>« WTI<EA10 SEWAGE iS UUrTO) 
WTO ft LflKE IMftT A P.O. 
L£V€L CF 7 PPM BERKE PUFFING. 
^ «E>01BER, ?>C HQRI2CNT/^ DOTTED 
tW: SHGMS 5 PPM, i>c: 
^^miMLM M-Hm FTDR GOOD 
-fiUflLITV WftTER. 



♦ PUSH ANY KEY TO CONTINUE ir 



0 16 TFISH KEm DVIM3 GN SAY 2 




PPM 2 



8 2 4 6 e IB 12 14 
-«IM>IH5 OF iSSf SE^Kg?:^ TRErtT^e^T 
"WTE - P.O. 4CNT «LCW 5 PPM OH DrtS' 2 
4 RJSH ANY KEY TO CONTINUE f 



FRAME 4. The Impact of sewage, dumping on dissolved oxygen. 
V , IS simulated here.. . ' 
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rate .is- held constant while "the water temperature' is selicted 
by, the student. (See Framp ,6) ' - ■ . 



-nfVnfcugOhe^-pac^^ 

appear as one cbntinudus program to We student. The APOLUT unit cat? be 
completed in ten minutes although soirle students took as long as 30 minutes^.' 
The average completion time wa$ about po minutes. 

• ' ' „ ^ - METHOI| 

Data Collection " 

; The studen-ts who served -as^ subjects for thiy^xperimerit^vere ran- 
domly selected from the ninth and eleventh grad^ of a singlej^^ 
school. A high.^school was selected'. in an urba|" nearly.. s 
•of ;theJTwin..Cit;ies. The site, was- chosen in pa)t because it contained 
a;broad representation^ socio-economic and^hnic: groups. :The simple 
random samfnle Of 340 stucients was taken from^a list of all-^ninth and- - • 
eleventh: Q^de students. We alsV hoped^b main'apirok^ately equaV^ ^ 
numbers of student^. for "each" se^^^ level pf^prLr exposure te^> • 

computers, table 28^demons;d|'ates ^^^^ thi^ was !sa?is!factorily accompl isheJ/' 





/ V Table 28 




. DISTRIBUTIONS ON" THE MAJOR boVARIATES- 
. / . ;;1SEX. GRADE, AND COMPUTER EXPOSURE 


. ■ .-^^^ ■ . ' ' 
S^ 


. ' ■ s Grade 


Prior Exposijre 
to Computers / 


Hale'_ - 53% 
'Female 471 . 




.Ldw . 57% ' 
* Hi> ■ ■ ^431-.. - 


: Total 1001 . 


Total \lk)02: ~ 

■ ■vis ■ 


V' ^%6tal '>100^: 







/■ 



. ■ The experiment was administered computer 

rooRi. Dividers were placed bietween tfS^u)^^PPLE|lJ^ 

that were used simultaneously, ^tudents Were callWoirt of class' four 
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' at a time to participate ir)". the. ^tudy. ' The entire session, including , 
pre- an-d pos^te?titifg-. took less"' than an hofe* thus coinciding with a ; V 

---5lngTe-c1^ss^perio^r:;;i\-pai-d:l^lDO^^ 
. . tster th^ experiment and supervise the recruitmenVaf -students. The ' 
^ admints trati on of thi s procedure was-conipTeJfed duri ng a two month peri od 

- in ;the. Spring of T979/,,;. - ' ^ ; / - . ■"' . , . 

The Follow-up Study - V; . . . ' 

. ■ Approximately six months testing was conducted in . 

, the, same high s?booT . /In .dctober, 1^ beginning "of the next 

. ?chooT.year, a brief questionnaire was administered to all . tenth and , 
twelfth grade students in -an attenipt to assess the long term effects 
of "the experiment. Several of the questions on -the questionnaire asked 

■ ■ ••■ ■ ■' ■ ' ■ ( ■ • ■ . -.. ' ■ 

about earlier parti cipajti on in the stgdy;::vf:rom the responses to these . ; 
-^estions we were able to determine i f they -'had' taken part i n the exper- 

" ■ - . ■ • . ■ ■ . . ■ \ . , 

• linent,- the remaining students who' were not' exposed are used as a control 
..group. For reasons of confidentiality, the students were not asked to 
■give their names' pn either the test used in the.experiment.or the follow- 
up test. Consequently i' it is not possible to identify "long term cha"nges 
•at the individual level.: The analysis of the fallow-up. data is done 
entirely at the group level - . 

. Experimental Uesign ' , , " - • " 

: : ; ' A two by tWo factorial design was used to introduce 'two treatments: 
.a planned malfunction and.ienriched. display. Slightly more tharr 80. ' . - 
. subjects were randomly assigned to eacb-of the four cells. The mal- 
" function -.treatment consisted of 'a simulated system fail/ure abouf two- 
thirds of th^.way through the lessjon.. At a predetermined point. in the 



lesson, jilst after .a.-;sttKlent had entered a number in response to a ' 
questxop-fro^^ eomputer. the screen was blanked out for two seconds.- 
ftanclpirt cha'racterl^'liSa^ t along the bottom and the top of the 

screertVafter v^Tch the screenvblanketi^^ii again except for. a flashing- 

:omp\jte 



cursor. X^At this point th^ computer \vould not respond to any .entry on 
. the keyi20&rd except a special code which only the laboratory assistant 
. knevy. When the ^student called for assistance; from the laboratory assist- 

• ant, he acted surprised and went over to try to help the student subject. 
, At that point the laboratory assisfant saTd:" '''I "don't know what happened, 
but rthink. I can get it back, to where you left off .V The assistant. 
then rapidly typed several keys while looking back and forth f roni the ■ 
screen ttf the;. keyboard. He eventually entered the special code and the 
^iPreogramme.d' lesson resumed at the point in the lesson yvhere the malfunction 
occurred. .The assistant theri;^iasked, "Is this where you left off?" Th>^ 
student responded'**and then continued with 1:he computer unit! 

The enriched display treatment containpd three features related to 
the communicabilitsi^of tf^e program,. The fea^lxjres/were: 1 ) Animation 
with a littleHish swimming across the top Of the screen during the 
simulation of dissolved oxygen change. Whenever the dissolved oxygen 
went below the danger level, the moving fish stopped and turned TSo a' 
skeleton, 2) A multicolor mosaic was drawn on the. video screen by the 
computer at the very beginning of the session. The drawing took 30 • 
seconds to complete, arid the . pollution tutorial began! mmediately after 
the drawing was .completed.^ .3) Col^r^^used to differentiate lines in 
graphs when two 1 ines ivere displayed, simultaneously. This^feature was 
used in two displays about midway through the lesson. . : 



: . ' \ , SCALES AND TESTS. - . ~ 

• 'TRe following, indicators were created from the pre- and post- \ 
. questionnaires. • . 

• Prior exposure to' computers . An. index was created from the followT 

irjjg- three questions: . ' - . ' ■ ^ - , 

■ ■ ■■ . / . >" • . . .'■ ■■ *• ■ ■'. ' 

1).;-, I have us'ed computers in school.. (64 percent answered "yes" 
: to'^.tbiS question; } ^ . - \ ' \ 

' - • 2) I have taken a course about- Gomputeirs, . (1.3 .percent answered ' 

3) '1 have written computer prograrng- (47- percent 'aFrswerfid' "yes .") 
^A "yes" response, to' any two of the three questions constituted "high 
exposure" while all others were considered "low exposure." The pattern 
of responses -b;^ these thre'e questions was. tested for unidimensiohal ity 
•and cumulativeness by performing a Guttman scale analysis. An unusually 
high fit between the model and the data was found;, t^le. three questions 
produced a coefficient or reproductibil ity of .95 and a coefficient or 
scalability of .83. As reported in table 28, there were /3 percent 
classified as "high exposure.)' Almost all of .these students (93 percent) 
saiti they had written computej-' programs and only 5 percent of tht)se 
classified as "low exposure" .Said they had written programs . Thus . self- 
reported programming experiejice is the primary criterion of the exposure 
index. The level of. exposure is slightly higher among our subjects than 
the average Minnesota high school. (A statewide assessment of cdmputer 
literacy in April, 1979, found 35 percent of all •Minnesota 11th grade ^ 
students claiming to have written computer programs.) Thus the level of 
exposure in our sample is only slightly higher than the state average 
and both the experienced and unexperienced are well represented. Almost 



100 



er|c ^10 



\ 



all p.ndr^posure to computers h^d been via tele\ypes to remote time- 
sharing systems^ Two students had previously used the- APPLE II system ' 
but the^g_jj&dyents were dropped from lur^.^^^ 



-Pol lilt ion Test 



A ten item test- on the content of t^ APOLUT lesso|i was constrjuc^^ed 
for post-test administration. Four of the. itemsCwere administered vi« ' • 
. computer as part _of the. APQLUT package. The test, items, are a .combinatipn 
of true/false, multiple choice; arid completion type.' As*'reported in 



Table 29, .the' reliability of the tiest was .71 


at post-testing, 






Table .29 








' RELIABILITY ANALYSIS OF SCALES /\ND TESTS ., . ^ 




■ ■ ■ Scale 
Description 


Alpha- Reliability - 
Pre Test 


Alpha Reliability 
'Post Test 


Test-Retest. 
Correlation. 


No. of Items 


Pollution Test • 




..71 




10 


■ Computer Awareness 


.68 


.69 


.82 


10 


Computer Mystique 


.62 i- 


.59 


' '.63/ • 


' 4 . . 


: Computer Enjoyment 


..•87 


.84 


. .76 


.5 


Computer Anxiety ' 
Computer Self-Effjcacy 


.67 > 


.73 


.64 


» 5 


.70 ' 


.72 


.70 


5 


. "Self Esteem 


.71 


.75 , . 


.84 




State. Anxiety 


. .74 


• - .80 


.36 


. 5 ' 


Locus of Control 


.59 






>9 
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Computer Awareness , . 

Ten items were picked from the Minnesota Computer Literacy Tests 
•{Anderson, :et. al_. , 1979) to determine if .learning about computers mi nht 
occur from a brief exposure to CAI, It6ms were selected thaV dealt with 



.1 01 



Ul 



■elementary concepts or perspectives that could conceivably be affected 
by a single .computer experience. Most of the'items are classified as 

.■ ' ■ , ■ ■ .■ •. ■ * ■ ; ■ ■ ■<¥ ' ■ - 

software or social impact in emphasis; however, some are considered 



applications and hardware items., We call this subtest "awareness" 
""^^^^""f^" literacy because it^oes not encompass the, comprehensive 
gamut of topics, subsumed under our-definitiorr of computer literacy._^Th( 
computer awareness test had a reliability of .68 and' .69 at preterTand 
^^post-test respectively (Table '29). The test retest correlation was .82 

^Computer Mystique 

. ■ ■ '.' ■•■■■.>.■. 

Four of the ten items in the computer awarehess test wet;;e treated 
as. a separate test as well . JJijese four items', which are the last' four • 
items listed in Table 30, all maVe statements exaggerating the broad 
capabilities of computers. The sum of the "true" or^'ncorrect responses 

.to these four items is the scale score. A reliability of approximately 
.60 was STbtained for this measure, which though relatively low is not 
very low for a test of. only four items. The tendency to inaccurately 

.exaggerate the capabilities of computers has been dubbed "computer .* 
mystique" in one of our earlier reports (Anderson, et^. al. , 1^79) 

■ ■ ■ ; , ■ ^ ^ , ■ . ■ . ■ ■ I \ ' ; - ' 
Computer Enjoyment - . 

: nv,e items were used _frmjj3reviously constructed attitude scale/ 
to measure general attitude toward computers. V^SpecTfica^^^^^^ 
assesses the degree to which persons report they enjoy -.computers or -^~^ 
enjoy learning about computers. The scale reliability is high (.84 and 
.87) for a scale with only five items. The test. retest correlation from 
pre to--^post-tes,t was .76^ . 

. . ■ . .• • 



Table 30 



PERCENT CORRECT FOR EACH. COMPUTER AWARENESS QUESTION- 
, FOR PRE TEST ..POST TEST,, FOUOWUP AND CONTROL 



1. ^se of computei^^ in education 
always results in less personal 
treatmenfof students. ' 
True, (False)*, Don't Know 

2. - Using, computers can free one 

to do more creative tasks, but • 
■ this may lead to more dependence 
upon mach'i.nes. 
V jTrUt?), False), Don ':t Know ^; 

3. Computers are,, not , good for 
t)asks that require: speecl, 
accuracy, (intuition), repetion. 
True, False, (Don't Know) ' 

4. When in operation, a computer: 
(Follows a set of instructions 
written. by people). Thinks ju^t * 
like a person. Recalls answers 
from memory. Translates data 
from digital to analog code, 

. Don *t Know 

5. If your charge account bill 
,has an error, it v/a?^ probably 

caused by:- Breakdown of the . 
;compiiter,v (Mistakes made *by 
\pepple). Poor design of the 
yomputer. General weaknesses of 
machines. Don't Know 

6. The computer must have two types 
.of information to solve a 

; problem: The probVem.and the 
answer. The name of the program 
and.use'r number, (The data and 
-the instructions). The name of 
the program and your name,. 
Don't Know 

7. Computers ffelp people make . 
decisions by providing' correct 

.answers to any questions: 
True, (False), Don't Know , 

8. Computers help people make 
decisions by telling them: if 
their problem is importar|t. 
True, (FalsQ), Don't Knov^ 

9'. Computers are able to thinS 
iff every way j'ust like people. 
True, (False), Don't Know. 

10. Some comp^uters have good and 
bad feelings like people. 
True,* (False), Don't Know. 



Pre 
Test 



Post 
Test 



(N=340) . '(N=34b) 



37% 



72% 



: 67% 



57% 



43% 



67% 



68% 



48% 



J 



, 6 MOj^ 
Later 
(N=216) 

40% 



75% 



^ 77% 



67% 



Co ntrol 
TN=133T 

■35%\ ■ 



75%" 



68% 



57% 



54% 



57% 



63% V 50% 



50% 



57% 62% 



57% 



53% 



71% 



•71% 



33% 



53% . ■ 



72% 



^70% 



44%, 



. 6i; 



•84% 



79%' 



33% 



60% 



S0% 



80% 



The correct answer for each question is enclosed in pairentheseS. 
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Computer Anxiety ' ' . 

j The .level Qf anxiety or stress that a respondent attributes to . 
■ /' computers is measured by this five item scale.- Larger values^ on this 
^ variable correspond to" greater .l^e^vels of anxiety about computers. The 
', , reliability of this scale at pretest was .67 and at post-test .73. 

Computer Sel f-ef f icacv 

The extent to which, a pe-rson feels .confident about his or^her 
ability to deal with computers is the Lin.derlyi rig concept for thMs scale. 
' The reliability was ^.70 at pretest and .75 at post-tejst.^ The test ■• r 
retest correlation was" .70. " ' ■ . ' ' 



Self Esteem 



Using selected items from Rosenberg; s (1-965) scale, we developed a 
•five item measure of one's pverall sel'f esteem. The reliabilities are 
axer .7.0 and the test reVest correlation is/.84. ' ' ' 

State.. Anxiety - _ - 

y . Temporal anxiety or State anxiety was measured using the Speigle- ' 
berger shorl^; scale of 5\uestfons (see Sieberv- 0' Neil , and. Tobias, 
1977). This. scale has been used extensively in educational research and 
attempts., to . measure OndifferentfatedV temporary discomfort or anxiety. , 
The rel iabi 1 ities 'are fai rly hi gh ( ."74 and .8) but' the 'test retest ' 
correlation is low (.35)-. . ' ; 

Locus of Control . • , ' . 
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Eight items were selected from the Nowicki and StrickTand (197-3) 
tdst of internal (vs. Wternal.) locus of .control. The items' are. scored . 
in the ,direction o.1v-g.reyer internal ityVi.e:, higher scores represent a 
likelihood of attributing events to sources- 'internal to the incfivjdual. 



*rhe reliability was .59 and it was- measured at pretest onl, 



■ .1 RESULTS . . 

Looking first at the. question of how much science- learning can - 
be produced- from a short CAI lesson, Figure 8' and Tables ,31 and 32 show 
. that students at post-test,, on the average got 7 out of 10 .items right. 
. The unexposed control group answered, less than 3 items correctly, which_ 
is a performance level- that' could be^r^duced by chance alonV. While 
the performance level went down to about 5 o.u^^ 10 at foll.ow-up; this . 
level is still nearly twice that of the control group. ^ ' . •. 

.. Performance on the. computer awareness test is less dramatic in 
its shifts. FrorrTpre^^ post^est the performance remained essentially- 
the same at 5,6 out.ofJO items correct (Figure 9 But as reported in 
Table.'32i the level of computer mystique actually increased slightly from 
pre- to. po?t-tfest. On the remaining computer awareness items, the per- 
formance 1-evel would have increased slightly, to allow for the resulting 
lack Of overall change in computer awareness. Despite the lack of an 
increase in computer awareness at post-test, the- level of computer aware- 
ness si >( months later at^ follow -up testing was up' to 6.4 out of 10. 
.This rise is 0.8 points, which -is equal to 10 standard errors and thus is 
clearly a significant^ improvement. • .-At^ follow-up testing the computer • 
rays ta que was > down to 0.8, which is slightly below the initial pre-test 
level but.equdl' to the control group level (Table. 31 ). The control' group 

.... * ' ♦ . . . 

level of computer awareness was 6,'0 (see Figure 9), which is significantly 
lower than the exposed group at follow-up but -higher than^the pre-test 
level. The.pr.e-:test was six months earlier so this Uter difference may 
be due to incide-ntal lea,rning oyer the summer period. 

. The three spales 'measuring attitudes toward computers do not reveal * 
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Figure 8 



PERFORMANCE ON WATER-POLLUTION TEST 



2.7 



Control 
(N = 153) 



7.0: 



5.1 



Post Test 
(N = 340) 



6 Mo. Fol.lowup 
(N = 153) 



ERIC 



lOG 



116 



Tabl€ 31 



T-.TESTS BETWEEN GAI EXPOSED. AND NON-EXPOSED GROUPS 
SHOWING OVERALL EFFECTS (N- = '369) 



Pollution 
Test 



Exposed (N=:216) 



X 

SD 

t-value 



5.1 
2.1 



8.7** 



Control (N=l 53-) 

. 2.7 ' 
2,3 



Computer 
Awareness 



X 

SD - , 
t-v|lue 



6.4 
2.3 



1.64 



6.0 



Computer 
^^yst^que 



X - 0.8 

SD . 0.9 
t-value 



-0,53 



0.8- 
0.8 



Computer 
:Enjoyment 



X. 3.4 
SD ^- 0.8 
t-value „ 



0,9' 



3.3 
0.8 



Anxiety 



X 2,0 
SD 0.6 
t-vaT ufe 



-3.55** 



2,3 
0.7 



Computer 
Self- Efficacy 



X 3,4/ 
SD D.6 
t-value 



3.1^ 



3.0" 
0,7 



Sel'f- 
iEsteem 



X 3,7 
SD 0.6 
it- value 



\ 0:4 



3.7 
0.6 



P£ 0.05; ** P .01 
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Table 32 



KNOWLEDGE AND ATTITUDE CHANGE 0\iER TIME 



Pollution 
Test. i 



Pre Test' 



-test 



Post te st 


7.0 
2.2 



(.08)^ 



Six Month 
Followup 

5.1 
2.4 



Computer 
Awareness 



5.6 

$D I 2.3 
-test 1 



1.23 



5.6 
2.2 



(■08)^ 



6.4 
2.3 



Computer 
Mystique 



Computer 
Enjoyment 



0.9 
0.8 



X , ^.5 
SD \, 0.7 
t-test ; 



3.3^ 



9.r 



IVI 
1.0 



3.7 
0.7 



(.06) 



(.05) 



0.8 
0.9 



3.4 
0.9 



Computer 
Anxiety 



Computer 
•Sel f-£fficacy 

Self 
Esteem 



State 
Anxiety 



+ The. number_with 
post Test X. 



* P<.05 
** P< .01 



X ' 2.1 

SD . .0.6 
t-iest 



X 

SD 

t-test 



3.3 
0.6 



X 3.7 
SD 0.6 
t-test 



x: 1.7 



.7.4*4 



9.1** 



3.5* 



1.9 

. 0.6 



3.6 
0.6 



3-8 
0.6 



5.96* 



1.5 
0.5 



(.04) 



X.04) 



(.04) 



(.03) 



2.0 
0.7 



3.4 
0.6 



3.7 
0.6 



n parentheses is one standard -error of the 



103 lis 



Figure 9 



/ 



•■ PERFORf-IANCE ON "EOMPUTER AWARENESS TEST 



Control 




Post Test ■ 6 Mo;; Fol lowlip 



:dramatic _differe^ Nonethel ess/ the shon .term or immed. , 

iate imeactof.the CM expj^Vience was a significant reduction i^ computer 
Anxiety and signfi^ant incLses in computer enjoyment and com'puter 
efficacy (Table 32). ^After^.na^ dimihislied for al-l • ' 

three attitude measures but) especially for the enjoyment scale. The : ? 
exposed group,* after six months, was significantly less anxi.ous about ' 
computers (p < . 01 ) and .more sklf-eff.icacious about cpmputers' (p <.!o5 ) 
than the control group.' ' „ - . - • r 
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Flg^ure 10* 



COMPUTER ATTITti'D'E S.C-ALE. SoMPARISONS 



'V 



Enjoyment^ 

Computer • • 
tfflQacy 



Computer . • 
Anxtet>^ ,^ 



Control ^ ; -.Pre Test . ,r Post Test 



6 Mo After 



v.- 



* V' 



• The two treat^ntefjit variables, malfunction &nt| enrixhed display/ did 
• not producq signi fifeafir main effects .nor interaction ' effects on computer 
awaV-ene^s^o-r. the computer attitude scaies-Wtl} one exception: computer -" 
^el f-ef f i cacy . Whi Te computer sel f-ef f |ijacy was .si ightiy f^'i gher at 
post-test than at pne-test for': those exfe'ri eh^^^^ 

.was a sTgnific^nUy^higher a malfunctiori 

^Tables 33,^cf--^t4)^^ Tlie -Presence ^r.'a^^ 

evef..did/pa^.WsuU in^^^ gain of computer self- . ■ 

,4fffcac/ ..While- there %ere_ no sig ^ffe^ts ($^e " 

Table 33), there'.vy^re -significant main, feffe^ts for sex, grade, and; prior 
e;<p6s'ure; . As- repdrted in^^ T^^^^ lev^l df^^^^ ' 



Table 33 





% 








/ 1 


• . 5 WAY ANALYSIS OF yARlANGE- OF -CHANGE (GAIN) 






IN COMPUTER SELF-EFFICACY FROM. PRE TO. POST TEST 

■ - ■■■■■ .. 




c 

Source of Variation ' 


SS 


OF 






. 5 ■■ 
Prob. 


A. Malfunction. 


0,73. 


1 


:,' 0.73 


!7 ' ' ?: 
3,65 ./ 


• U3 * ■ 


' B.». Enriched Display. 


p.oo 


.1 


" 0.00 


0 . 00 * V 


. I/O 


•CrSex ■ ' ■ 


1.60' ' 


1 


1 fin * » 

, 1 .uu 




m 


'D. Grade ' . 


1.31 




1.31 


. 6.59 


,01 


E. Exposure . 






1.09 


5.44 


.02. 


2 Way Interactions 




10" ^ 


0.28 


1.39 : 


.18 


3 Way Interactions 


1 0.447 


10' 


to. 04 • 


0,22 


.99 


. . 4 Way Interaction's 


/ 1.33 




0.27 


1.A33, 


•.25--';:- --:- ■ 


5 Way Interaction 


0.18 


1 


^ 0.18 


0.88 


.35 


.Residual 


60,07" 


300 


0.20 


1.53 


• 04 


Total 


69.55 


331 


^ 0.21^ 
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Table 34 



COMPUTER SELF.^EFFICACY PRE-TEST AND GAIN SCORES BY TREATMENT 
VARIABLES, SEX,. GRADE AND PRIOR'tXPOSURE (N = 340) ' 



Gain Scores '•^^i^y-^. . 







(SD> 




(SO) ^> 


■-4^ N^ 


Half unction -J 






■■ ' .28 


. (.47) , 




No Malfunction 






V • .lo 


(.44)^' 


170 


Enriched Display 






v.- 23 •• 






No'Fnrichpfl Di^nl>?v 






.23 


(.46) 


170> 


Male' ' . . ^ ■ 


■ 3.4 


(V62) 


.17 . 


(.45)' 


183 


Female \ 


.•;;'.3.2 


/ (.55).. 


.30 ' 






Gr^de S; ... y'-- [ 


^.'■^3.4' 


(.61)^. 


' • .-..16 




166 


/Gr^e 11 ' • , 


.3.2 


• .(.58)' ' 


.29 


^ (.43).: ■ 


^ 175 


Prior Exposure Low , 


•3 .2 . 


■..(.58) - ' 


.28 




. IBO 


Prior Exposure High • . 


3.5v 


(^58).^ 


.18 . 


';(.44) 


160 . 


All Students 


.3.3 


(.60) 


■•■.23 - 


(.47), V 


340 
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was more likely to go up^ for females .than for^^M^^ f&r llth grade .. 
students. than for 9th grScIe'^studentSi and for those w/th low prior 
exposure as compared tonhose with high prior exposure. These 
differential gains -arfe partially explained by the. level bf "computer sel f- 



:efficiacy broiight into the situation at pre-test-. The pre^rtest means 
reported in Table 34 show that at pre-test, males had higher compyter 
self-e|gcacy than females, grade 9 students than grade 11 students, 
anamgn prior exposure, students compared to low prior exposure students. 
Thus the groups .wi|i- the- lowest inrt^^^^^ scores experienced the ' 

highest gains during tj^e course of the experiment. - 
The planned malfunction, while not leading to changes in general 
attitudes tow^ard computers, did. affect specific perceptions. . Subjects 
wisre asked vvfhat .they thought caused the breakdown: "something in the 
computer systeiDy, something some combination of . 

the computer sy stem and you." As.repdrted in Anderson, al. (1979) 
™??,.?.L1'!!.^^^''^^^"*^ blamed themselves, 26% blamed the computer, and 32Y ■ 
_- said it was both. The^studSnts who experienced a malfunction also tended 
to generalize ffom this single experience'to other.sUuations, as can 
be seen in |able 35. Even after six months, the students who had 
- encountered the. system failure were more likely than the other students 
to anticipate' other computers to fail. . ' 

DISCUSSION 

Science Learning . , 

The- results definitely support the claims tha.t a brief CAl module 
is effective for science learning. The students who were exposed to 
the water, pollution program retained it)uch of . the learning even si}< 
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siTable 35 





vE^^rl^^y'^'''^^"^^^^^ RESPONSES TO THE^QUESTION: SUPPOSE^ 
rln^r.^^^ ^ ^^'"^^^ "^VE TO mK WITH COMPUTERS. WOULD* YOU ^ 
EXPECT THE COMPUTERS YOU 'WORK WITH TO^ HAVE DREAKDOWNS: VERY OFTEN 
FAIRLY OFTEN, FAHRLY INFREQUENTLY, VERY INFREQUENTLY?* 








. No 

, Malfunction Malfunction 


All Exposed 
• Students 






\jery or , fairly often 


30% 13% 


. 22% 






fairly infrequently 


43% ■ 44% 


^ . 43% \- v. ' 






very infrequently 


27% 43% 


35% 








100% 100% 
(103) (108) 


100% ^ 
(216) 






♦Data are ^b^^^on the^survey six months after the experinent. ' 






N = 207' 









months afterw^nd (Figure 8). The students also., voluntarily described 
thei r feel i ngs to the 1 aboratory ass i stant ; typi caT comments were : "Thi s 
. was a lot more fun than I expected." and "I wish that I could take all my 
courses Tike that.". Only a very- few students said that they thought it 
}/ias "dull" or. "too long." The generally positive response of the students' 
probably is largely a consequence of the novelty of the system and the . 
game-like character of some of the material. Oh the other hand/ the 
APOLUT unit did not allow many student choices nor did it allow students 
to branch back through the material . Fisher (et. aV., 1975) and 
others have warned against- lack of student choices in the design of " 
instructional material ; thus the generally positive results of this 
experiment,^ in both the affective and cognitive areas, is especially ^ 
Impressive. 



Previous research and theory ^re not- instructive with 
whether Qr not we should- expect computSr literacy to improve as a con- 
----sequence-of---a-br>ef-:expos-ure-^^^^^ 

such learning would occur on the basis. of increased motivation and 

. attentiveness. The data presented in Tables 30 ttf 32 and Figure 9 reveal ' 
that computer learning definitely did occur but that it was not evident ' 

• until SIX months after the learning situation. Six. months later the level 
of computer awareness was up and the level of computer mystique was down.'* 
This is. in direct contrast to the pretest findings that immediately after , 
the learning situation computer inystique was, up and computer awareness \ 
was unchanged. The individual, test items (Table 30) confirm that most /items 
follow these- trends. It woyld appear that exf^bsure, to CAI became a trig-' 
gering event which Jed students to either seek^ out new, relevant infor- 
mation about computers, or made them more' receptiVe, to avai 1 abl e i nf or- 
mation. ■ 'l' 

Most of the students had previously been exposed to at least a 
minimal form of instructional computing but it had consisted mostly of 
teletype access to a large, remote computer. Tie .experience' of spending 
tim^with a microcomputer that not only aske>sj(jestions and dispft^ed 
information but also rapidly drew graphs, and color pictures not surpris- - 
ingly had an eye opening or "gee whiz" effect on many, s,tudents\ Perhaps 
the combination of novelty and "power" produces a sense of awei or 
amazement, butUigh school students in, an age of high technology are not .l 
.easily duped by^dgetry. Consequently we pres.ume that thi^ sense of 
computer «mysti que created by the brief computer lesson left the students' 
with ah agitating question ^bout what computers really can. and cannot 
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• -do. Such an issue could well have been the motivating force behind the 
increased compu^er awareness they expressed six. months later. 

Attitude Change 



. While the computer -learning situation left students with a 

slightlyhigher computer-mystique and more favorable feelings about 
. computers in general , the level of expressed 

(measured. by "State Anxiety" scales) was significantly" 1 owe/ as was • , ^ 
their computer-specific anxiety. :>ossibly,.an encounter with a "magical " 
microcomputer is comforting because it makes things 'relatively simple 
and Structured for the student. Or perhaps'it is simply a matterof 
relieving fears of the unknown. Whatever the reason, the reduction in 
computer anxiety and the confidence in dealing with computers (computer 
self-efficacy) persisted. over a six month period (Tables 31 - 32. This 
is especially significant nn light.of the fact that the level of 
general attitude toward computers, (computer enjoyment) did not persist.. 
In the six month follow-up study, the level of co)nputer enjoyment is 
not significantly different for the experimental v^nd the control groups; 
but there is a" significant difference for' c'omputer apxiety and computer 
self-efficacy. Six months later, those students who spent only 15 '- 20 
minutes with the microcomputer-deli vered APOLUT lesson were less anxious 
about computers atid more confident of their own computer capacity than 
students who did not experience th'e bri«fCAI lesson on the'microcomputer. 

Effects of Enriched Display . ^ 

, none of the attitude or knowledge indicators included in the study 
demonstrated an effect due to enriched display. One cannot conclude 
i'roin this that graphi'cs and color make no difference in CAI. The enriched 



'''126 



display, as described in a previous .section, consis:ted of an animated 
fish, a multicolored mosaic, and two-color time -series graphs. It' 
would appear that we were pres^umptuous to call - these features "enriched 
_.:displ3ysll-rather.-than graphical -gi mi cksr - Actu 



more complex than appears on the statistical surface. For one. thing, 
the color displays on the^ APPLE -II microcqmputer often have less clarity 
and readability than the white-on-black displays. Secondly," the added 
animation slowed down the online plotting* of dissolved pxygen levels , 
over time.>- .The supposed visual advantage of an animated. fish swimming ' 
across the screen slowed the simulation/graphing activity down by a few 
seconds. Thirdly,, and perhaps more importantly, the animated fish had a 
peripheral rol£ in the instructional material : - If the dissol v^d oxygen 
V level got,.dangerously low, the. fish stopped and turned into a skeleton, 
" but the graph illustrated this 'condition anyway. All of the supposedly 
enriched features were unessential to the instructionaT process. , The 
animated fish might even have detracted the student from the primary. ^ 
content of the lesson... Thus .the enriched features of/cbTor and graphics . 
may have the potential., to produce af/ecti\^e and cognitive advantages . 
but likewise they may result 'in communication disadvantages as well. 
Our failure to find statistical ly -significant results due' to "enriched 
display," is probably a consequehce of multiple effects which cancel • 

^ - • -c* ■ ■ ■ . 

-each. Other out yielding no particular (or only trivial adj/antage) for 

instruction. , 

. • ■ , .' . r . . - . > . . 

' Effects Of Ma li^unct ion ' ' - * ' . 

■ Li k^ the "enriched display" treatment, the "mal function" condition • ' 
seemed to produce retative-ly little effect on general attitudes and .. 
knowledge. The. majo/ exception to tHis conclusion; is' the finding that ' 

■ > ♦ • ' ■ ' •■ ■ .. ■■•^ fit • • ' . V ■■ , 



a difference, in computer selfrefficacy^ resulted from the malfunction ■ 
treatment. Those students encountering malfurrction were less likely 
than other students to increase their sense of "computer self-efficacy as 
--a-TGonsequtence-of -thei r-eAr-e,xp 
encouriterirtg a malfunction and those lacking such, a treatment was sub- " 
stantial witli respect to their sense of efficacy (Tables 33 and 34) and" • 
this effect persisted afterward, at least until ,the six- month follow-up 
testing.- ..^ „ •. 

With the exception of computer self -efficacy, the ma.1 function- - • 
* introduced into the experiment would seem. to be rather -trivial in its : 
impact. The system failure which we introduced was mihorMn that it 
was rectified within a matter of minutes and no information was lost. ' 
. If the students had had to restart the lesson or if they had not . been 
able to complete the unit, the attitudinal effects might have been much ' " 
greater. Nonetheless, "the computer breakdown left many students with 
revised perceptions of themselves and computers. The ambiguity inherent 
in the supposed malfunction led many (42 percent) to blame themselves for 
something they didn't do. No wonder we observed a reduction in computerQ- 
self -efficacy. Th^ minor malfunction episode seems to hav& resulted - 
in less trust, in computers as well as in their ability ,to deal with 
computers. As reported in Table 35, the students encounl^ering a breakdown 
are more likely to expect. computers' generally to malfunction." - 

. *' • . ■; ■- . .; ■. CONCLUSION ■ ' ■' . ■■ 

-■' ' ' ■ ■ ' ^ ■■■■■ i ■ ■ ■ - 

;WhiTe the positive impact of computer based learning has been pre- 
viously substantiated' when students' spent considerable, time 'with -the 
computer,, this sljudy ^demonstrates that both affective and cognitive*' 
benefits can. accrue from even a very brief ( 15-20 minutes) encounter with 



CAIv While 'th/is f|nding 1s impressive and higly favorable with respect 
to QAI, it must be/ evaluated within the context of the experimental 
•environmeiit. / For /the most part, the experiment simulated a typical • 
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.. laboratpr^'W classroom v It should be stressed that while 

;. •st'u^nts' weif^^ the experiment at any 

ttm^^^^ they /nay haVe felt constrained "by the novelty of the situation and 
; the labbra'tory assistant nearby; '• 'Students .taking the APOLUT lessoa. 

• .'uhder different instructional conditions ^mtght react differently; For 
;; . instance, /if the students: expected their perforniance to affect "their 
' course gr/adesi they/might react, mpre negatively toward the CAi experience 
• > Nonet'h^Uss, the favorable student ..comftients and the statistical results 
' the a^ttitude scales smuggest that CAI tnodules such as APOLUT ha.ve 
potential for many .classroom situations. ■ ' , • ■ ,.• > 

i Even if the students' had not learned what 'the. CAL lesson attempted 
to/teath them, o^ir experiment indicates that they. .learned something' 
- , . about/ computers . Computer literacy apparently is the by-product' of ^ 
different types" of compute.r^expefiences.; What is most intriguing- aboyt 
. the -mi crocomputer-j:^r experience- we ^studied is that' the m^stiq of the 
/technology seem? to- spawn ^a. search for information about' what computers 
'can and cannot do. Even -tfie- s'tudents who previously ha-d"worlced with 
- . computers; and could write programs^ succumbed to the ^"magic"' of the, micro- 

coToputfer,. The graphical wonder.of the lively," colo'ti screen evokes an - - - 
7 ^■ ■ . ■ , '. . \ ;•■ ; , - " ."; 

altitude of awe, Perha'ps/the jolt of such, a quaslfretigious. eneoun^ 
^ ' o . - ■ ' . ■ , - ■ ■ '■ 

-provides the,mo.tivation to Team the facts behind tM^Sotiriusuar situation, 

• The major outcome of this; experimental researchv"i||'progr^ 

a-ffiethQdolpgy for understandiiig the' human response to information . ' 

technology". -Many attributes' of persons, computers, and pferspn-computer 

-relationships have been identified, measuredvand found to interrelajbe ' 



ih complex ways.; It is impossible to say that microcomputers have ^ : 
V - impact. The transition from the traditional/ large-scale:,, timeshared 
•comput ing to new form s of small- s ca le, person al . computing, involv es muc h 
more than smaller circuit boards and -lower prices. . , " • \ ,.' ' 
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A growing concern for the public's limited understanding- of computer's 
has prompted many corlj^uter experts and educators to 'propose programs to/ ' 
hel p. ©ducate future -citizens. The need for these instructional efforts 
is grounded innhe belief thatoci^tizens of a socfety in which computers-' 
are, a dominant technological force must be'tomputeKlkerate in order 
, to benefit collectively and indiyi dually from computer technology. In 
this sense, computer literacy provides a reservoir-of public acceptance, • 
understanding ^nd support upon which computer applications can be built. 
Ipr the Tndividual, computer literacy makes it possible to deal 'effectively 
with computers and situations involving computers. 

While computer literacy, in general terms, is the ability of an 
individual to. deal effectively with computers, >t is not possible' to 
precisely define the specific knowledge,--attiJudes and skills bhe needs 

^.Mf '^y^ sTtuatiofl-involvin^ comput>r^s bMpotiiput^r supported applica- 

■ . . ■ ■ ■•' '■■ : . : , ' - - /■ ■ ■ ■■■■ ■ :■ 

:^}m^.^:J\;5 a resul±v:,eJga*i^o^ desi gned ; to create or improve 

computer literacy are extremely diverse and often ill-defined. This 

research prod ect wa^ conducted.in order to help provide a conceptual 

framework for those interested in the development of computer literacy ' 

among secondary school students: Rather than attempting to develop a 

umvers.al, absolute definition of computer literacy, however, we have 

outlined the components or dimensions of computer literacy in broad ' 

' ■ . ' ■ .■■ ' ■ , ■ ■•' ■■■"■ ■■..■ ■.'*'' . ■ : ' ■ ■ 

terms and expressed them in the form of learning objectives. These" 
■objectives, in addition to providing a framework for our assessment of '. 
■computer literacy among secondary school students are designed to assist 
: in the creation of meaningful educational programs. 'The objective have been 



^ disseminged; to these audiences via several different publications in- . 

^I'^'^ins The Mathemati cs Teacher and a soon to be. released monograph pub- 

1- . [ ^ ..^u. _- -i 

.liihed by the National Education Association and it is, al ready clear -that 

' Ijiey are beginning to serve_one of the purposes for which they were 
intended. , , 

Our examination of instructional computing and teacher, attitudes ^^ ^^ 
toward computer ^literacy leads us to conclude that while there is str&ng 
:, t^ support for computer literacy;' this • support-does not often rran- 
ifest it?elf as a specific classroom activity or program t^b Improve 
corajDuter literacy among students'. While some teachers,' often on their 
own initiative and with minimal guidance and support, have developed in- 
structional programs dealing with the uses and applications of computers 
. in society, such programs are' relatively uncom'tTlbn. 

The survey of teachers and the subsequent analysis of the data 
shows that while the availability of computer' equipment is important, 7- 
teacher training and attitudesjtoward computin^ and computer literacy. •• 
are most critical in determining teacher involvement with instruetiofial ' 
. computing. We sense that many teaqhers feel ill-prepared to m^^ the 
challenge of computers- and of computer literacy. Marty'of the- sciepce 
and niathematics .teachers surveyed admitted that they jiid not feel adequately 
prepared to deal with computers. While this admission ma^^^^^^^ ' 
t|ie quality of their computer-related education and training, we suspect 
f that it reflects a more fundamental Tack of awareness and, understanding^^^^^^ 
of' computers. Without computer literate teachers^;inst)^uctional activ- :: ' 
"ities to help ;students become; computer literate are likely to be poorly ' • 
.des.igried'and ineffective or. even worse, may be inaccurate and misleading. 
This research ■effort resul^ted in. the development of comprehensive 



■ ■ and systematic tests of the various components of computer /viteraG;y.|- - 
fhe-resul/f^of die analysis of these.^t tfie'^^instrument. .This 



.; yips trurnerit, has alr^dy served-^%:the basis for dther attempts to mea^ 
computer literacy at the secondary school -level and we if^list ;that it 
■ wiTi;.cont>nue to be of use to classropm.;teach^rs'^d;researc.hers.. •. ' 
.jTest data- collected from over 1000 students ;syg^^^^^ 
^literacy among secondary schpol students 'is quite low and that knowledge ■ 
is. uneven!/ distributed across the several dimensions of computer lit- 
oracy: students ■enteff rig ^^^^ the most part 

:• are not able^ to, clearly demonstrate that they ^understand computersV the 
V uses and af>pl rcatiorts of computers in soci ety , and the potenti^al effect * 
: -of. computers upW their daily lives. Generally speaking, their :knowl edge 
■ of the; l€ss: technical aspects of computers and computer use was greater 
; than the more techjiical. features of computers , V 

Unfortunately, this situation does not improve dramatidal ly after 
. • irj^truction invpl vi rig. coiriputers..: While students do' leave courses whictJ ..- ^^^ 
include instructional computing activities and, cofnputer topics^ with; a^i-^'-J^ 
, expandejvawareness and understanding of computers, the : increase^ is; 7153; J'l"" 
..^ ^- large. ' ' . ° . . ^ , ' /.^ . . . 

'- While student. knowledge is undeye|dped,^tti,tMdesto^^^ 
are generally qui te positive. |lThis'i^^ 

invol ving co'mputers and computer topics. ■ /^^^ . ' \" ■ 

Our research revealed that teachers use computerl in^the^classr^oom^^^^ 
;iri: a yarVty of different ways and that they" fol low' a rftiifl^ W p^ths '--^ . 
.in-their computer literacy among students ftWwhile ^ 

all V the^ different; approaches aTid strategies produce some si gnificaat 
• sljjdentxl earning a^^^^ the more compref^^fisiVe -approaches pro- ' ' 
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. duce the most gain in^ performance across all the. dimensions of ^corpputer. 
literacy. Courses and units whicK included computer progratriming, as well 
"as an examination of the role of computers^n^^-^/iety 
greatest .gains. Some improvement in computer awareness and knowledge was 
eyident in courses or instructional units which used the computer in a * ■■ 
relatively minor way. Computer assis|:ed instruction, for example, produce 
a small improvement in computer literacy even though such, learning was 
not the 'primary reason for computer use".- 

-Because computer use in education (computer assisted instruction) 
is often considered a vehicle for the development'of computer literacy, : 
' we conducted a contrdlled experirtient to help identify this impact, the' 
experiment confirmed that^bcjth cognitive and affective learning results. ■" 
from inyalvemerit iri a relatively -brief CAI lesson. .The experiment also 
demonstrated that theSe computer literacy impacts occur desoite minor 
vanations in systfier features. 

Perhaps the most important outcomes of the research ^project are 'the 
tools (objectives, tests, etc.) which have been designed. and:the oppcfr-" 
tuni ties for further research which are suggested, by the findings: Many ' 
features of current educational processes'. have been identified, mea^rid, ' 
and found to interrelate in complex ways. . The. acquisition of compuier: • 
knowledge is a diverse and multi -faceted process. Additional res^rch: is 

' ' . , ■ ■ ' . ■. •■ . " ' • . ■ . ■ , ,''' '. " ■■: .yV ■■ ' 

needed. to isolate and contrast spacific instructional computing techh^ues 
For'example, microcomputer based mathematics drills could W coiiiDared ^ 
with drills on remote terminals to determine. whether or not there>iWe. ] v,^^ 
.differences in incidental Vearningi especially unlearning of computer myths 
Such ongoing research should not disuade educators from developing'^ "^^ 
curri culum materi als anijdevel opi ng improved 1 earning programs . ^ : liesexTrph/ i 

and development on instructional processes must be initiated ;|a. order to t-."' 

■' ' ' ■ - ' ■ ' ■ ■' . ■ ■ '.' ■ . fi'^' -ivV/ . ' - ^- ■, 'f ' ■. ' 

i^eep pace. with the rapidly evolving- machinery of computing. ' • , 
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■THE COMPUTER MYSTIQUE 



Mysterris the sociaT reality which .gives rise to'that which societie: 
consider sacred.- If , as Ellul ■{1974:142) argues, "technique denies 
mystery a priori ,"° then a technologicariy dependent. society may shift its" 
sense of the sacred. Indeed, one such cul tural evolution that has ' -'V 
occurredjs an adoration of technology even to the potnt of attaching 
niystery, magic,: and a sense of the sacred to technique its elf -."This per- 
spective, which we would describe as a technological mystique, is eyit- ' 
omized\^in attitudes teward the computer and its role in society. The, . • 
■compyter more tham any other technology evokes a sense^Of awe and i^stery. 
No other\mach.ine has evef« been so central to the confrol of social , 
systems. -No • other machiriei 'iwrrmi^ted ' mentil functions so extensively v 
The computer can tirelessly: process information at ^pch incredibly rapid 
speeds that it is ^often described, as not only"' human- like ^but superhuman! 
Furthermore, no one knows the future, boundaries of computer power; we - 
have few guides for guessing how close to or beyond huirmn capability the 
computer will evolve. It. is no wonder that^ well 'friformed people approach" 
this new hBchine with a quasi-religibus:.attitude^^a^^ , 
erroneously extend.the capabilities of actual computer .systems. - ; . ^ 

We define the computer mystique Tnore prPr-i^Piy to be an oriehtatW^ 
to computer technology based upon beliefs that it can perform functions ' 
that in fact it cannot perform. The computer mystique includesv bu^^^^ 
not .limited . to, anthropomorphic myths that Computers have emotions . . 
and intuitions, • More basically the. computer mystique encompasses 'any ' ;^ 
assessment of a computer system which overestimates its ^t^tual capability. - 
This conception pf the computer mystique imp1 ies both cognitive and" ' .. 



\ affective aspects; iie., both a collection- of mythV and an' accompanying 
. ..feeling of fear and awe'.V For. instance, j'okesjj^ut corfiputers^ptt^n. .comr:. 
•/ bine myth with fear (Anderson,- ;^978)V MythsJl^ historiplly been , " 
• . intimat^^;connected to the mys^ri^s^ the .sacred, an<hhe. substance^^- 
of.nvthoTogies is generally l,iininal which means that they clarify\an • v." 
-- identity or a .transi tion (.Turh^^^^^ The l.i mi rial identity issues . .: . 

posed by the computer are questions as td the dictinctiops between, 
computers and .people, f-lalinowski ..(1.925) ,' juflg (r953); and Eliade (1964) ', 
maintain that mythology always contains an element of truth -or reality.r . 
[The .''tru.thi'..cQ.ntained in mythalogy can be discovered by^xamlning its • 
social .and culturaL cbnt^^ct. ^The "trutfi'Vjh compu^^^ 1 iei'; - 

/' Jje;i"herent incomprehehsibil ity- and"comp1exiW of comp^ 

such that it is impossvble to.be^'free of speculation regarding the pre- 
cise power of computer >ystems. .Weizenbaum (1976) expands upon this. ('points 

.. Our society's growing reliance on computer systems that were l - 
initially intended to 'help^ people make analyses and decisionsV ■ 
but which have long since both surpassed the understanding of ^ 
their. users and become indispensable to them; is a very serious 
development. ... Decisions are made with the aid of , ; and some- . 
trmes entirely by, computers whose programs no one any longer- " 
vKnovvs explicitly or understands.-., (p. 236) . - 

.Thiis it is not possible to dismiss the computer, mystique ;as simply a 
matter of ignorance. To some extent .the (|ystTque is a consequence of 
real complexities in the com|wte.r technology and real mysteries regard- 
ing its future. Another source of the mystique is dissensug; aiTiong^.t 
*^xperts; e:g. , hi gh% respected computer scientists such as Ra1)hael - 
^(^.976) describe th'e -comput^r as "thinking"' and "smart," while most 
•: cpmputer. scientists abhbre sucli metaphors. . ' ' 

• V. One of the serious implications of . the compufer mystique is its ' • 
.ass.oc.iatio.n wlth.pow^^^^ faith" in "ihe compater may 



^ lead to unwitting and potential "ly harmful surrender of control , tp computer 
systems. Dunn and Zimherman (1979) clajim that in- criminal. justi.ce policy, 
decisjen-making, there has been an. inprjeasing reliance on computer models^ 
and that this has resulted in l6ss of control . and/interjection of in- ' ' 
appropriate values. and Maguire (197lV performed an experiment ■ 
which, demonstrated that subjects would -quite easily accept the" computer.. 

. system as an authority even when it is not obviously appropriate to do .: 

• SO. Mowshowitz (1976) points out how this' tendency may be a brpader • 
cultural tendency.,. ' . ; '\ ; 

• • . •• the "be! i ef i n the social nece'ssi ty and inevi'tabi 1 i ty of computer 

utilities, data^banks, management information systems,- and" 
. ^ sundry computer applications is not ;based on.reasoti alone .It 

IS the-reflection of a-politital. faith Built into the scheme 

of modern hi s tpry wi th an i nternal 1 o^gi c akitri to that por- ' 

trayed in 'the Theatr^ of the Absurd., (p. 3]4) { ' n 

Faith, in computer systems , which may flow from the- cO[pputer n^^^^^ 

be considered in . Tight of its implication" for power arid control . 

_ , . The _computer niystique is not simply' a conseque(|l't©' of lack of 

tion. Neither the computer sophisticate norv,the computer naive is free " 

of computer mythology, the mj^stical commitmerit and ritual of the "compul-,. 

sive prografnmer" (Weizenbcutii, 197: Vp. 131.) .are remipescent of the' • 

totemis-iii that Durkheim (1912) studied in Australian tribes., Durkheim 

identifies four elements .ot^totemifem;.^ the 

.pmblem, a c.lan that adopts the. emblem-, and an assil/^^^ view. Ihe 

'computer v^orld analogic is;: obvious.: the. computer s|rves:as a. totemi^tic 

emblem re|iresen.ting the "magic" of electronics.; the computer. industry ^ 

has .adapted the embl em , even; "to the poi nt of ref erriiig '.to thems^l ves as • 

computeY people; and, as elaborated.by Turkle (1979), the. computer 

worker us.es ;tije computer metaphor . to; create unique conceptions of the ' 

world. Not ^very computer, worker can "be called, totemist, of course, 7 \ 



but totem worship tendencies -are documented in a variety of sources 
Schneider (1974), for instance/describes the optim-t^stic faith of some 
.'computer users as follows: . 



Most peopl^/ who have close relationships to computers habit- 
, , , yal'ly lunge blindly ahead from one disaster to another, bloody 
and happy, sure that success is only. one day .or week awav 
certainly not more thai;i a month. • . ' • . 

: The.computer naive, In^^ntrast to the computer expert, is best typified 
by the child who as yet 'has not learned that there is a distinction' 
between a person and a computer rpbot . The drawi ngs of young chil dren ' 
•show a natbral blending of human and mechanical lleatures but as children 
- grow older, their drawings, except in cartoons, depict computers ;With 
fewer human characteristics. The. childhood fascination. 
of the computer may well have some similari1:y to the magical worlds of ?' 
. the "mad scientist'Vv^nd. the "compulsive programmer." 

: . The conventional wisdom of computer science education seems to say 
• that the computer m^s ti que is s i mpiy a ref 1 ect i on of computed ill i teracy ; 
., ^^e., a.iack-of edueatioh and a lack of exposure to computers. Our view, 

■ in contrast , argues' ih^t the cdmpCiter myiti que ^.i a ,soei kl /real i ty wi th.. 
important cul tural' me^^^^^^^^ One imp) ication of this perspectiye, 

which is informed'by/the sociology of mythojogy,. is that thi'domputer . ■ 
^ mystique is not 'pnly related to one's knowledge "and maturitj but also" 
Hlated tcrjone's attttuaes, beliefs, and .experiences. , 
:■ While we did not design a 'study to test^. thes;e (idntrasting 'hypotheses 

■ about^ the; computer myst'i que,. We have data from computer. 1 i teracy studi es 
th^t bear upon the quest^ions. Even though our indicators of the Computers 

^ iTo^st|que are limi±^^^ it shouTTbe possible .to Access whether ■ 

;;^^r not the concept should be pursued further. Two of 'ourtediiidUter 1 it- -'i^ 
'•erac^ studies, , one a field §tud^ and ^the .other ^(lo^xpeHment, incited . ; 



indicatdrs of certain -aspects of the domputer mystique.- Each- research 
study is briefly described below. ' ' , . - ^ 

. .. ■-■•THE COMPUTER, LXTERACY FIELD' STUDY ^ 
..^ A major objective of this; study was the explication and meas-urement 
.'Of the,,concept of- computer literacy. Tests' of computer knowledge were 

devised in five areas: (1) computer hardware,- (2) software^.and data 
^processings (3) programming and .algorithms^ (4) applications .of computers', 
and (5) impact pf" computers. 'Attitude -scales were constructed, in .eight 
'. areas: computer enjoyment, 'computer anxiety, computer self-efficacy, 
male sex-typing of the computer, intensity of concern for computer 
policies, educational use' Of computers, ^social values, and technical 
values. These tests ..and attitude scales are described along with ififor- • 
mation on the rel lability and 'validity of these measures in a report by 
Anderson .et,.val^^ " 

method '- ' ■ ^' ■ ' '■■ '■J ' .- . ■^ g 

The tests' arid 'scales described above were ad.niihjstered to a sample 
of l,40T;secori'd|iry students (grades 7 thrbugh 12) 'in Minnesota in the*. . 
fall of 1978. The sample was drav/n by creating a' list of known high 
school courses ihcorporatirig instruction either / about computers or with ' 
computers,,, This 1 ist was developed by ^first surveying all Minnesota 
'Secondary. school teachers in mathematics, sciejnce or business education. 
The Questionnaire asked whether or riot they taught any computer-related 
,;courses, and if so, what, they taughtV^From the responses of 3, 57& teachers 
we identified 2,6'6a' courses' invol ving inlWuJctional' computing. The courses 
werej^cTassifa^ed into the foU^^ (1) use of cbiiiputer as 

^n :ipstructiorial^^ (2) ci?[nputer programming . instruction,' 



(3) instruction in the appl ication of. and the implications of computers 
without programming instruction, (4) instruction in both programming, and 
applicati-ons/implications, and (5) miscellaneous. Courses fallinq into 
the first four categories above were further stratified into junior or' • 
• senior grade level. From each of these ei^ht strata an equal number of 
courses were randomly sampled with; the. restriction that a teacher. could 
be drawn. only once. The teachers of the courses sampled were asked to ^ 

.administer the tests at the beginning of their course or linit of study 

and again at. the end of the instructional period. Further^methodological 
details are contained in earlier reports (Anderson et al * , 1979a; 19791?). 
Included in the computer 1 iteracy test on computer inpact were. 
\ three questions -that are relevant to the computer mystique. These 
^questions, along with the districtuion of responses, are shown in Table 1: 
Tjhe 11th grade distributidns are gi ven separately so as to -compare thSm 
tc th^iorins &;rthe 1979 Minnesota Statewide Assessment of nilth graders. 
ThWs statewide assessment i's a two-stage, stratified random" sample of 
llih grade students. A quick comparison of the lTt)i graders from' tfie \ 
^two•\studi^s shows that the response distributions are very close even 
though the students in the Computer literacy Field Study were somewKat . 
unique i_n that most students were entering a computer-related course ;" 
at the time they were tested. A. number of these coyrses w.ere,..in:fact, " 
elective and/or advanced courses^ The close similarity Of the distri- 
butions of 11th grade students in the two s-ets of data suggests that - 
the Field St idy sample is' "none-the- less a representative; s^^^ 
h'igh school students in Mi rii^esota. ; .; • - • " 

The three questions pertaining to the computer^ mystique were com- 
bined to produce a more reliable measure. Since the correct &nsmr to''\^- ' 



■ ' , /-Table 1 ■ ■ ..-^^yjr-: ' 

STUDEni RESPONSES TO QUESTIONS RELATED TO. THE- COMPUTER "MYSTIQUE 



■Question . • 
Computers help people- 
inake Secis^ions by pro- 
viding correct answers 
to any questions. 

■ , ' . 'n-j' * 

Computers help people, 
make decisions' by telling 
thfem if their problem is . 
-imjjortant., 

Computers are able to 
think in every way just 
like people. 



Some computers know jd^t 
aboiit everything. 



Some cbmputerJs have good 
and bad feelings just 
like people.; 

* Correct Response 



Response 

true 

False* 
. DonVt know 



True 
False* 
Don't know 



True 
False* 
Don*t know 



True 
False* 
Don*.t know 



True 
False*i 
Don't know 



The Computer 
Field Study 



Literacy 
(N=140l) 



^ Minn.. Statewide. 
Assessment of 11th 
Graders (N=2535) 



nth Grade Only 
, .47% : ' 
• 39 
14 

V 100 

(162) 

1-8 

B3 : 

29 

^ 100 . 

(162) 

80 
10 

100 . 
(162) 



Grades 7^.12 
52%. / - 

:• rai 

17 
100 



(1401) 



24 
44 

32 > 
100 



22 
66 

r. 

Ig 

100 



(1401) 



■J '■ 



43% 

■ 42; " 

is ' 

100 



(2535) 



(1401) , 



.15 
56 
29 

100 

. ( 

13 
74 
13 
100 



(2535) 



(2535) 



42 
41 
17 
TOO 



(2535) 



11^ 
66 
23 
100 



(2535) 



each question is "false," the number of "truie" answers was .s^^^ t(^ii,get 
'«;Score .on computer mystique ranging from 0; (no mystique) to 3 (highest 
mystique). The coefficient of reliabil ity, u^ing Crdnbachls Alpha, was 
fouri?i to be .56 for the pr^-term testing and .62 for the IjiQst- term test- 
■ ing, indicating acceptable internal consistency. A.largey^j more J-obust 
, test of computer mystique would be desirable..but:this analysis indicates • 
that cautious use of this limited measure is warranted'. , ? 

order to 'test the hypothesis, that one's computer mys.tique is 
not solely a function of one's education, knowledge, aind exposure, 
regression analysis was performed with conipliter mystique as the .dependent 
variabl e and" a variVt^ of" knowledge, lattftijiclinal and backgy{)und variabl es 
as predictors. An index of prior combuteK; exposure was constructed by 
giving a weight of ''2'' for programmind exper'encje; a wsl^t of "1" for 
experience in running but not programming computer progr^s; and no 
prior experience was_ coded "0.;'', The construction of the, reraaining in- 
dicators is described in detail in Anderson et al. (1979b),, 

' RESULTS : 

Both Tattes 1 and 2 depict a substantial level of "computer mystique 
among the hi'gh school students in our sanipTe: As many as 52% show 
eyidencer/6^' a mystique in their answer to^the first quest ion, f'tomputers 
help people make decisions by providing correct ansv/ers to any question,'' 
for example. In total, 64%, give one or more mystique related responses 
to the questions at>the tes-ting prior. to instruction and 56%, give one or 
more mystique related .responses at theftesting following instruction 
(Table 2). ': While it m^y be argued that the questions used to measure • . 
the mystique are ambiguous and theref#e not valid, each item had. very 
high discrimination (X discriminatit)ri'.of • 582/). when comparting the upper . 



Tabl e 2 ^ 



COMPUTER MYSTIQUE AT PRETEST AND POST -* 
COMPUTER LITERACY FIELD STUDY "(N=n31 )*' 



Computer . 3 (Hi gh ) 
%stique 

2 . (I^edium) 

- ' •'.•:"•>'■ ■, ■ 

" . - . • r •(Low) 



Pre term Testing 

• ^. ■ 8%'':" ■ 

20. 
35 . 



Post term. Testing 

■ 3^- ■ . . 



Total 



rob' 



(1106) 



*-.ioo 



(1106) " 



*The sample was, reduced from 1401 to 1106. at post. term testing 

because students were absent, had dropped class, quit tthool , or : "r^ / 

the course had been restructured; to eliminate computeK:V.tilizatiQnY r 
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.quartil e and the 1 ower quarti Tes . ^ 'Those who penform very well on all ; 
x pf the comput?rn.it^ tests are much more. 1 l({e1,y. to get these items'-y' 
mrrect th the tests* %' ' . . ' 

A '^.'^^'^^^^ 2 reveal.^ V considerable reduction in computer' my st;^^^^^^^^^ 
occufced from prer 'to post-b as a result of- instruction. Apparently, 
v;vCompu|er-reli9ted^^i as' a whole, produces' a reduction" i.ri students' 

tendencies. ;to- subscribe to the myths imp|ici/in our measure- of mystique. 

■^;While classroom- instruction j student maturatib.^^^^ (as indicated' by ' 
gjrade level), and greater knowl edge of computer-related ma't,t'ens, all. , 
' predict lower levels; of cpmputer mystique (see Table;^!,, prior, computer ^' 
exposure does not, The stepwise regression summarized in Tab lp3 rejected- 
prior computer exposure due to. its insignificant contributidl^^^explained ■ 
variance: Apparently mere -exposure to computing^ without an; accompanyihg 
'/Increase. in computer literacy /does Ivittle; or. liof^ ' . 

, computer, mystique. One might assume that the effect of exposure is v 
small .because ^ students had been exposed to computers. This is nOt' 
the case however because 54% of : the students in the sample claimed^to■V^^, . 
have ;run programs on t.he .computef' and 20% Indicated that:;they had wri tten' ■ , ^ 
..computer programs. Despite this re1ative:lyvhigh level ^ ■ 
flence, . it . produced- no effect .in predicting compOter iiiystique ohce^'^^^^^ ' ■ -^^^^ 
•knowledge^ grade, and attitude effects had al ready. bfeen- taken out; ^ S 

, Three computeV literacy/knowledgb-tests: applications^ 
5|lgorithms., and software/data processing, each explain a si ghificaht . ; • 
ambunt af.'the variance in the level of .computer mystique. These contriS''^ -^^ 
butions to expl alined variance are represented by the BETA weights,, the : 
standardized b coefficient's in the regression equation; . It is. hote- . , 
worthy that the. test of , "knowledge of computer applications" produced 



REGRESSION ANAIYSIS OF-' PREDIGTOBS OF COMPUTE'R ' 
MYSTIQUE .AMONG MINNESOTA SECONDARY STUDENTS (1^=11 06) 



■ ' ' • ' ' Zero- Order ■ 

Independent Variable + - Correlatjon . Beta * 



KnowTedge-of computer appHcatlpns -.33 . ' -.29 

2. ; Grade (7-lZ) ^ ^ ■. \ - ^- 27 . -.13 

3. ^ Humanistic Value 'Orientation . ! , r.lS -.08 
4; Attitude toward-educatidnal computing -.06' . . ' .11 

5. Ma fe stereotyping of computer - , .18 . . . ' .10 

6. Knowledge, of prograrfiming and • 

. . .algorithSras " -.24 ' -.09 

. Knowledge of software , and data » 

.proces^sin^g^. v ., ' /: -.-[yr: AZ 

8. Educational Aspiration • /-.:20 - -.07 



'Ml - 



R' == .41; r2 = .17 / 

* All Beta value? significant at lei^t at .01 • . : 

+ Variables dropped from the regression equation include 
"(1 ). prior computer exposure . " : : ^ 

(2); sex ■ . / ■ ..■ '.^y: . \. 'S'- 

(3} computer efficacy / . - w 

(4) computer anxiety ' \ . ^ 

(5) computer enjoyment 

' (6)^ technological value orientation . J 
(7) knowledge of computer hardware 



_.at.h_e._gpe.ait^^ 

.'■ml^ht have produced the greatest" effect, but that test was onii tted ,f rom 
th^ analysis because the items used to construct the teVt d computer'*' 

: mystique were al so used in the 'computer impact test. It suggests that 
if one is designing instructional progfanis to reduce: riiisconceptipns 

.about cOiTipiiter capabilities that the appl icatix)n of computer^ should be 
a major content focus. Understanding 'of programming^and algorithms also 

contributes to' lower jnystique, but- unders^tanding of ['software and Ha'ta ; ' 

' •" ' / . - ■ ■ ■. ■ '■ ' ■ ■■■ ■ ■ ■ ' ■ . ■ ''■ • ■■ ' ■ ' ' ' \- 

proc6s$i ng" has ;a reverse" effect. Whi 1 e the. superfi ci al zero order 

.•correlation of softv;are/da_ta processing knowledge with computer mystique 
is negative, the BETA value .is positive... This reversal -could result . 
f row soVtware kwvi] edge-.-bei ng a- signi f i cant predictor of knWl edge in 
one of thei-other areas . The ,p6si ti ve' rel ati onshi p between knowledge and 
niystique is. parti cularl^^^^^ it .'seems to support the 

riotion that. ^'a||;itt:le. knowledge i^s a dantjerous thinj.&lt also is,.con- 
sistent with c^r original hypothesis; that support for the cojiiputer - 
mystique is not just a matter of being uninformed but is, also a reflection 
,of cultural meanings and; symbols.;; Whatever the explanation, this patterrr 
of'-relatipnships deserves further exploration^ ' * ■ 

' Oiie of the mqre^ interesting^l^^ of; 'this 'analysis are the .pbs- 
||tTve ef^^^^^^^ 

effects of "huiiian^ Stic val Lie Ori entation . " . The mal e: Itereo'typi ng seal 6 
is based upon a s^^^^^ questions concerning the appropriateness of 

computer work for both. sexes; Apparently the tendency .to bel ieve in 
the male n\ystique and tjie. computer mystique are 1 inked. Possibly the 
link might be the inclination to accept .outside aijthorlties'. Thi? 
i nj^retation i s not i nc^nsistent - wi th the f i ndi ng regardi ng humani sti c 



value, pn^ientation^^^ 

...4morig these, who; place relatively less value on the following: freedom, 
world- peace, p'Hvacy. V friendship, and self iespect. Those who 

.deem these humanistic values to be relatively unimportant might well 
? seek solutions outside of themselves and hence accept external- authorities 
One element of the computer mystigue, it should be remembe^f^^^ is. un- ^ 
critical acceptance of the computer as an authority or decision' maker. , 
y Most of. the.variables that were rejected from the stepvyise regression 

analysis v^ere affective or attit-udinal scales. Those who believe in the 
; computer mystique are not particularly positive or negative in their 
feelings about computers. The one exception is with "attitude toward . 
educational computing,"; and -in this case the computer mystique and. a 
positive, attitude occur together... The scale on attitude toward educa- 
tional- computing contains items that are more prescriptive than the 
other scales; e.g., whether or not students should take computer courses. 
.T/iis suggests; that those subscribing to the /computer mystique: may possibly 
>e:e the computer as a "necessary evil." Perhaps they see it as normative 
.and r hence, soraethiing: to be f ami liar .wi th even though they don ' t enjoy . 
it personally. /, , J - : 

V Takep; as va^iWhoTej the Computer Literacy F.ield Study data support 
the hypothesis that the cpmputer mystique is caused by more than illit- 
-^'^^'f^fS^'H^";^^™'^^^ are all 

necessary to, account for,va.riatioiis Jn acceptance of the computer 
niystique. Exaggeration' of compater power is linked in very complex 
ways to p.eoples,' feelings and beli^eh, \:. ,- . 



V . THE COMPUTER LITERACY EXPERIMENT 

This study vvas designed to investigate the impact of a brief computer 
based education (CBE) experience on the attitudes, beliefs, and know- - ' 
.. ledge ;of different types of students. CBE refers to the^administrattpn 
. Of a complete course unit via a computer terminal that delivers content, 
. provides exercise^, and tests the students (Bailey, 1979). Our. strat- 
egy in design^g^a CBE unit fpr the experiment was to modi/i^y a^ typical 
■ ^ classroom computer simulation reducing it 'to a self-coritairTed unit that 
can be administered without teacher intervention in a 20-30 minute 
period. A Huntington II pr-ogr&m called POLUT was reconstructed and- pro- ! 
gramnied for the APPLE II microcomputer with high resolution graphics on 
■ a color TV monitor. The unit began as- a tutorial , presenting textual 
,. material on water pollution and the impact of sewage dumping .on dissolved 

- oxygen. The program. then testetl the student brief ly before going on . 
to. simulate and- present graphs of the process of. the re-equil ibrium . of 

'• dissolved oxygen after sewage is dumped under various conditions The 
last section of the unit contained a "game-like" exercise in which the . 
V student is. to. find 4:he largest sewage dumping rate, or the highest water 
teroperature, that will not kill the fish: Tb get the answer the studWi;fc^ . 

- must repeatedly re-run the simulation making progressively better . . 

^^ g^^sses. or, estimates . After running the program, the student, completed . - 
a paper and pencil test on the materiaT.":' ■ : ' 

' EXPERIMENTAL DESIGN . ; . • '"^^^ '. " . ■ • v' K:'4 

. A two, by two faciei a 1. design was used to-introduce two treatments ■ 
a planned malfunction and enriched displ ay ^ Slightly more thanyfk) sub^ / ' 
jects were randomly assigned to each of the four eel Is .': - Th&:^ malfuncti:On . v '; 
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-—treatmei^^ — ;— - 
, through the lesson. At th^> predetermined time, just after a'^'student ' ■ 
, had entered a number in response to a question from the computer, the . 
; screen, was blanked, out for two seconds . Next, : random. characters were ' 
printed along the bottom knd the top of the screen after which' the' screen, 
. blanked out again except for a flashing cursor. At this' ppint the \ " 
computer woul d not respond to any entry oh the keyboard except a secret 
code which only the assis-tant?knew. When the student called for assis>- 
ance from the assistant, he looked surprised and went over to try' to 
help the student subject. - At that point the ass-istant -^aid:; "I don't: }:' r 
know what happened but I think I can get it back to where you left . off." 
The assistant then rapidly typed several keys vyhile looking back and 
' forth from the screen to the keyboard. He eventually eriter-^d *^^ 
code and the programmed lesson resumed. The assistant then aske'di: "Is 
this where you left off?" The student responded and the.n« continued with 
-the computer unit. , V '''^-f^MS'^.-^^ ' 

. The enriched di^spilay treatment contaihed three f eaures to i ncrease. : 
thecommunicability of the. program. The enriched features were:- ' 
(1) Animation with ^ .little^fish swim^^^ of the screen 

during the simulation of dissolved oxygen: change. Whenever tfie^'dis^o^ 
oxygen went below the danger level, the moving fish stopped and turned 
into a skeleton. * (2) A multicoTor mosaic was drawn on the' video screen 
by the computer; at 'the very beginni#^ of the session..; The drawing took '-. 
:30 seconds to complete and the pollution-:tutoriaT began immediately 
after the. drawing was completed; . (3) Color vvas used tovdifferentiate ' * 
lines in graphs when two lines v!/ere displayed simultaneQusiy.^ This . 
feature 'was us e'd i^ about 'iriidway through the lesson.' 
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; .The subjects were students at Minneapolis high school , ^which was 
selected in part because it contained a particularly broad representa- . 
\ t^^ of s.ocial groups; i.e., race and socio-economic status groups. Jhe ^ 
r^Pirtiple of .340' subj obtained as follows:/ a list of all gth'antf \ 

11th grade student was first comp^led;^subjects .were then randomly drawn . 
V f rom these two lists s^o as .ta> produce approximately equal divisions on 
• sexas.well as/grad^ 
•'achieved:' ;,• ' ■* '' ' V':'.-:./^-. •'•rx' v*^- 

^^ y^^^^^^^ was set up in ttie school' s fprfner computer room. . 

. Dividers were placed between the four APPLE II computer systems that ^ - 
■ were used to simul Uheously administer the CBE unit. Students were caLled 
out of class four at a time. to participate. tH.th pre and • 

Rost-testing the entire session fobk -slightly less .than'.anvhDur on the 
v-; average. ^^^ 'W collection of data waf^ completed over a two-tnonth. period 
in the spring of 1979. ■ : ; , . . . -'^ '.'^ 

• INDICATORS ^ - ■ ' • : ■ 
V - . In addition to , the Malfunction and Enriched 'Display treatment 

■-. variables., the" follov/ing indicators were 'created from the pre and post r 

.fluest^onnaires. *; ■ ^ ■ 

Prior exposure to computers . An indek was created frd#;^ 

fifig three questions: ' «, , " • ' - s , /^^^^ .• " 

V'^:'. , ,, (a) i have used; computers in school; • (6^'l;''answered 'yes' to : . 
this .question. ) , , ; •. . " 

(b) I' have taken a course about^ompnters. :, (45% answered • 
. , ^ ^•■'yes. ' )" ■ • / . - ■ . ■. . . ; ' 

..v^. -C^^^ computer pro^grams.. (.47% answered 'yes/').. 

A "yes", response to any two of the three ques.tion^ coh.stituted "high 

* exposure", while all others were'tonsid^red "low exposure. " : The pattern 



- 17 



Male 
Femalie 
- Total 



■ s¥x-' ' ■ 
47%; 



100% 



e 4 . ; •. 



DISTRIBUTIONS ON -THE ;mAJOR •.GOVARIATES : 
V SEX. GRADE, AND CdlMPUTER' EXPOSURE ; 



^ Grade , 
9th: 49^" 
#lth 51 ; \ 
• lbo% . " 



4r ■ 



■Prior Exposure .to Computers- ;. • I. 
• Low ' 571 ; ^.'r' 

^ , ■ : ' loot: ■ ■ 



■ (1% 

■."■V. 



mm 
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*6f responses-'tb" thes^ questions was tested for uni dimensionality • 

■ and CMrrtulativeness by.j^^^^^ An ii'husijaTly 
:o^higH'fit"between tf|e:rnC)dej£^- the data w|^%ound; the ttit-^e' questions 

■ produced -a coef f i cient' or- refDroducti b^i 1 i ty 9f : . §5 and a coef f i cient/pf;.; V: 
sfcalabi'lity of '.'83. As reported in T^ble 4; here' were^^4^^^ 

a,s :"high exposure." - Almost all of these stu(3ents (98%) said the^^. had 

• written -computer, prog rams and. only' 5i.of those- classi|ild a^ "low 
v;^xpdsure'-' said they-had writtgn-.programs. vThliis, - self -reported pro^ .,/ . ^.'^ 
.gr&mhiing experieriG°^ is the primary- cnHe^?^^^ The ' 
level of exposure is slightly h'lg^^ subjects than-iihe average 

• Minnesota high. school:.^ as.s^ssment mentioned earlier, " 
found '35% of all Minnesota^lTth grade students, claiming to ha.ye.wniittfr^^ .. 
computer "programs;. Thus "the level of exposure in: pur sampl e ■^is ionly • 
sltghtly higli^Hhan ■ the state aveS^age ,and bpth: ^fe)<periertcli;i 
unexpepl^qed; are wel 1 represent^;;A Almost; al T prior exposure to computers' 
had'been via teletypes to.rergpte type-sharing'V^ Two students .had . ' 
previously used the >PLE 11 system and the^e students 'were dropped'v^^^ 

our ana-lysis. 

Computer ^1ys■ti%e^ .^VKAn; kddition^ w;^^ added to the three items used 

in tht Computer Literacy Field Study to measure the computer mystique. 
This item is the last one listed in Table 5. Again, the incorrect -res- 
ponses to .items were added toother to produced scale store.' the 
re-liability of this. .$ core, as measilred/^b^^^^ Cronbach's Alpha coefficient, 
was ,62, which is quite;. respectable slight improvement' over the. 
measure used in the foeld Study. ■ , 




COLLEGE AND SECONDARY STUDENT RESPONSES RELEVENT TO THE COMPUTER MYSTIQUE 



• " Question ' 
.'Computers' help people 
make decisions by. pro- 
y1 ding . correct ansWer^ 
. to an>^ question; - 



Computers;* help people 



Respon 



True 
False* 
Don't know 



College. Computer 
Science Students 
(N-137) 



85, 



100' 



(137) 



■True . ■ i^;':-;^f,^-^Z. 



n/ake decisftb|^^^^^^ ' :i 



False* 
Don't know 



linportanti 



' Compu te rs a re aW e to . 
■ think ih; every v/ay just ' 
like people. ^ • ■ 



iTriie: 
False* 



■ =' V;? DortVt: know: 



Some .cpinputerjS have good 
and bad feelings like 
people. f ; 



True 
False* 
Don't know 



: 81 

■^;ioo ^ ' ; 

'"i- 

97 - v:^:; 
"loa'' 

\;,(137) 

100-:^ ■ ' 



Secondary' (9th & 11th i 
Grade) Students ; 
Pre . Post 





D/io 


. 29 




■' 16 


/II 


' 100 


100 J 










.;V53 


53 


, 31 i;;,^''. 


21 


.7Too " 


'lOO.'* - 




(34B) 






# 4v . 


16 


— ; ■■■ . v'^t .. 


72 






100 ' ■ 


100 




• ;{340) 






. :;'7 ■ 


8 ■■ 



71. 

22 .; 



70 r 
22 



.r' TOO 100". -vV: 
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-c-J: — ._..._i-__^l-20.-,^..-1.:j :— ^ -— — J-1 

': ,CQ"mputer Awareness . Ten items were selected from the computer literacy 
vtests. used/in the Field Study, Questions^ w^'th relatively Tow difficulty / 
were selected' to: determine if learningvabout computers might occur from 
a relatively;brief exposure to a CBE unit. The,.reliabiTity (Crohbach's 
Alpf\a) on the awareness test was .63 at pretest. The average perform. 
. mance> on the .computer awareness, test wa^5.59 (out of TO'-R^^^ correct 
at pretest and^iS. 6^^ correct after the exposur^. to the computer lesson;, / 

• . . ^ ' ■ ■ 0 . . - " -:]. ■ ■ ' ■■■ ■ ]■ : 

LocuCof Control . ^ lETght items';weir6.^ from the iNoWicki -Strickland ' 

_(1973)aest 0^ interiial (vs external ) locus of control . Tht^ items are 
scored 'in the direction of greater. iriternaTity; i.e., higher scores, 
represent a higher J ikeli hood of att^ributing events to sources internal 
to the iJndividtia^ (CronbachiS 'Alpha) of; this^eight 

' item scale was '^.^g and this^attribute was measured at pretest briiy.,: , 



RESULTS 



- - Th.e mesh.levef of comp mystiqilll| warS 0.9 before and Iy0i5 after 
the exposure to the half-^hour CBE science leajrnihg unit. the. increment 
.in computer; mystiqu^^ was. .15, which according to a* t-test is >ighificant ' 
at the .OOKlevel . ;A5 illustrated in Figure TpsubjectsV initiaT; ,' - - - 
levelsf of computer mystique were' nega-tively correlated with prior jcomputer. 
exposure,';^^^^^ school grades j edii.cati onalf as^^rati pns , and. 

■computer awareness! Inaddition, females-, and 9th graders were "si ightly 
more likely , to express the computer mystiqu^ than- males and 11 th" graders,. 



although the differences lolri sex and gradis are not statistical ly sigriTflcant 
and, thus ^could^^ easily be due to chance. ' - 

•. A fijye-v/ay analysis of variance on the change in computer mystique 
from. pretest, to post-test was computed in order to examine'. the simul- . 
tanebus effects of the treatment variables (malfunction; and. ennVched^^^^^^^^^^^^^ 



Figure 1 



, _ : . . eORRELATES , OF COMPUTER MYSTIQUE 

•.. Before the expei'i merit Goniputer: mystique was higher for-^ose who have 
the. following characteristi 

- female (vs. male) . . . . ; .. 

- 9th-grad;^r^ (ysy grader) ^ ^ ' ' 
>• lovvpn^rycdit^^^^ >i 
-,low-GPA ■ 

- low educational aspirations ** * 
hiph "computer enjoyment" .. ' / . 

computer awareness :% 



- lot 



^ ^vSignif, at "OS level 
** Sfgnif, at .Ol.levfeT 



•y. 



•ft' 
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display) and sex > grade, and prior "computer expoi^ure." The only.sigtil^^^ 
, canf (.01) level) main effect was prialr/cpmputer ^exposure and ths^;^ 
significa-nt interaction was between' sex ajnd grade. Tabl.e^.6' gi ves the 
^ ,,>i:..;infean change in computer niystique.by sex and >grader9tl?Tra^^^^^^^ and 
. nth grade females expedience relatively large inereased, in computer 
.mystique whereas gth grade females and 11th grade males experience 
essentially no change. A dupy variable was con to represent . 

this complex interaction /term and it, along with a number of other var- . 

• • ' . . . • '• ' . ' ') . * . > • ■ 

• ' , t < ' '■. , • • . .• ■ , • ' •' ■' ■■: > ' ' ■■ 

: . iabl es , was i ncl uded'^rin^a:. regression analysis, predi ^mkq Vne post-test ' / 
Gpmputer mystique (see Teibl e 7) . Once the effect of the pretest level of 
•computer mystique was taken out, only computer awareness and. the sex by 
.. grade iintefacti on term were significant predictors of postrtest mystique. 
V 'Prior computer- 'exposure, ^,1^ of contrpj^' sel f-reij^rted grades ^ arid ■ 
. -.ii-edy^c^^ 

eritly, the |?f eic^ d/ie to- differential ^ ' 

.bec^.us^> once computer awareness entered . the regress i on 
. equation, -exposure no longer explained a sighificant amount of variance / . 

- ijj;ttomi7ute!r niys^^^^ • . ' . _ ■•■■^:•" 
. ^- ^'^^T^M'Pl^n'^ed ilialfunctipn did not resul t i:n.any;effef2;i. upon .v,^ 

computer niysti que,, ;.a pers ori^sv 1 e vel of , compu te^ fny|tiqu4 may: affect hi s/her^ 
•^eactgn tb^ malfunction/ After the compyter^^xer^^^^ suW 
■ j^^^J^^H f#ed if ;th^ experienced.a malfunction or hreakdown^^Table 
.. Sivps/M^^ this question and shows that, for the nlost - ^ 

- ;partv,;Subj;^^^^^^^ it was planned. , However, 
v it is interesting;. to note that 10% of those exposed' to a breakdown did". " 

; not perceiyi it B,s such; and a' few. (3/.:) who were; not exposed actually ' 
V thought they werev'/;'-- ' •■ ■ - 




:-''t- .. . ■] 'Table 6;'.;;. ' ' [ 

MEAN CHANGE IN COMPUTER MYSTIQUE BY SEX AND GRADE 

•Grade "** ■ ' 



9th 



nth 



Total. 



Male 

Female 

■'Total 



.31 
.02 
.18 



.0 
.20 

.12 



.18 
.11 
.15 
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'■" PERCENT OF SUBJECTS- PERCEIV.IN6 'A BREAXDOtii^ (Qv^S9)* . 
-■ ' . .Enriched Display " 



. I. ■ • no 

>• I- MaT.f uncti on>;. - ■ , 



OP: 



yes 

A% 
89% 



:>V T<?^aly 7 ^ - 47% 



•4- 



3% 
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■'. ! : ■ -Table ■^■^V- 

. : MULTIPLE REGREsfeN RE&M. m^ 
^COMPUTER MISTlQ(JEyi(N=33'3);^;|;;^t^^ STOOy POLITEST 



.Predictor. VariabTe 



s Zero-Order 
Correlations 



: .-Mystique (prfete^t) | \^ 

I Computer Awareness i ' 

b > • •, ■ . ; 

I Intei^action .term --'sex by graded 




■ / 



15.'^':*:* 

-•23 ** 
i.l4 ** 



. .63 
-.47 

■ -0*13 



'++ Var/i"ables dropped from model due to insignificant effects include: 
:Sex, grade, priop computer, exposure, '•locus of control , malfunction 
- treatment>-enric,hed dispT GPA', and; educational'aspf rations . 



f Signif. at .05; level" 
** Signif. &t. '01 level 
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Subj :ts,. were also asked -what ^hey 'thought' caused the brek^^^^ ; 
the computer system,^ -themsGlves, or *both the/ computer and themselves'. Of" 
those perceiving the occurrence of a m^Tf unction, 42% blamed thimselves; 
, ■'{jZGti iildmed the; computer; and 32%. said it was botH;.; Those subjects' 
... receiying the enriched display treatment .we r^^mo re likely (49%) ;to blame 
themselv^.than thos^ not giye.n^ t^^^^ display (35%). / Table 9 " 

reports these data .ancl,,.aXso shows .that one's level of computer mystique . 
• ._^magni.i;ies tii6 effect Of: t condition; Those exposed, to the ' 

enriched: condition, and also high in compuer, mystique are 'more likely t o ' 
■ bUme "self": than are those low oil ^cojiiputer mystique CGa^npia .22). f ' ' 
'.. An bpposi.te relationship (Gamma '>/-; 20) exis.ts for those 'not receivinf' 
: ' an- erVriched display treatnient:"^/ V : ' . ■ ■ ' * 

DISCISSION ^ : f ■ ■ .v;,- ■ ' ; ■ / ' ■ ■ ' • ■ 

-. . .. ; v J The resMlts Of tKiV experiment showVtha^^^ only is the computer . - 
; mystiflwe not just aj^l&'tl^^^^ very brief exposure ' • 

' • to a computer act i vi ty' can magn i fy the . my thol ogy .'under ]yi ng. this ■ my^ tic^u c . ' ■ 
. . Whereas ortB-wtro expect^ exposure . to technology to reduce m.isguiaed °. ; 
. beliefs , weVhave found an' instance where it cf£),es jus't the opposite . 

. iObviously W\must look- more .-closely at the situation. The hMldware » 
:. nev^-^nd allows one to product impress ]^e displays 

but when we, enriched the displ^, even more by adding dniinat.icyi, cqiTipu1;fe^ 
art ,i and more cblbr, tMe,/^id not result:Si,n a. greater gain in cbmpute;r 

hiy.stique. Thus ^the source of effects probiibly doe§ not reside in tli& ■ 

• . ■ .... .. ■ ;. : ■ \ ■ . - ^ ' 

^ ijiachine itself but >esides in the medium;: i.e. , the way information is: 
communT|ated and the way interaction is .strucfurGd. ' lii theUradi^ion- ~ 
'f-' of computer, based Education (CBE), the fbgptite^ substitji|es- Vor a^ v ' ^ ^ 
';r;|eadier.,^^..e for a few minutes. • The: CBE program not only ' • • 



^ 2'7 T 
'Table '9 



; . :,i . ATTRIBUTION OF BLAME F0R-BR£AKDOWN. BYVCOMP.UTER MYSTIQUE AND BY> 
ENRICHED DI SPLAY FOR THOSE EXPOSED TO PLANNED; MALFUN^.QN. ,^ . { N = 1 60.) 



Wo. Enriched Display Only 



.. , Mystique 



'AttribdtMon 
c of Breakdov/n 



4U 



' i^feed>' Eri spl ay OWl ' ' ■ -.i • 



f; Hystiqtr^ 



Attribution 



of Breakdov/n. 





Low « 


High 


both. ■ ■ 


^ ■•59%■^ ..:■ 


■68% 




^ .'■^1 ' : 


32:,: ■ 




" T0& ;■ 
f (29): 


" 100 ■ . 

(50) 



{24) 



(57): 



■ -F/^ : ■■ ' ■■ . GAMMA- =: +.22 

* Mystique is'dichotiiiiized as bQtwe(?n'6 and T. " 



■65%"^:: 
35'. ' 



100 



(7S0 





■ Low. 


H'iqh ■. 




9- . ' ' ' 

Computer or both . 


58% 


, '•■"47%:. .■ 


. ■ '51% 


Set/ ■ i 


42 


■53 :■■ ' 




' ■■. ■'.■..■«. ■ 




100 ■ 


.'100 



■ (81 V 
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suppl ias i nf ormati ort but structu res the' .f 1 o.w. of i nteracti ort"; , • As^ s'uch 
the CBE prograni acts as a control system 'and by default appears to take ; 
on the, authbrity of the human teacher. Not all CBE programs exert as' , 

i ■ • . ■ ' *' • . , • • .■ . ■ ■ , . . 

. much power oyer the sequence of learning as our POLUT progVam. "For in- . 
stance, our ii^ogram' never aske^^^ the. student if he/she^ wanted to stop and 
risad up oh related, topics before cQntinui rig. _ : .i V; 

- ,CBE is often highly structured in order' t efficienGy. As 

such it may produce meta^communi cations that "imply control. For instance, 

■■■ . . " . ■ ' ' ' ' • ■ ■' ' ■ . ■.■■f^'-'^ 

the lack of a choice to exif from a^prpgram impl ies the meta-communi-^tfn 

message "You have to go on." ' These, .interaction- mechanisms may vl&S' 



^tudents, or at least sAne of them, to attribute authority and ^^feq 
- the computer system beyond its aiCtudl; power. Oyerextending anotherV^ 
authority, espleci ally if that other's authority is ambiguous,, 'may \vell^^^^^^°^^^^ 
result in/an .exaggeration of his/her/its qapab'iiities.':^^^ 
"x:hildren^s,'t)erception.bf "authority have found acceptanofi ofi p'ubT'ic 'au^ 
"ities;- e.g. , president; pol iceman, and teacher ^ t occur; wei-T^ before -adbn^sr 
cense. (Eastonr "and ' Dennis, tWq) . ~Nat only Is there .acEfeptawcevbufc^^ 
sense b-f respeet-%d legitimat^^ learned ^in role relationships 

ihvolving authority "figur^gs;" The ability "to\differentiate . legitiiiiateJV^ 
frorii illegitimate authori ties is a. ski 1 I whicfr" requires considerable * 
time and ej^perieiice^' Consequently, we should not be ^surprised that some 
have: di f f i cyl ty maki n.g such , judgmeats i n thi^ice of an ambiquous 
authority such .as a computer system! ■ ,*s'^^^^^^^^^^ 

The responses' we found in connection with a^^'hutiqns of- blame for ' 
tlie/mal f lincti on l.end support for our. siippoi&i tion that ^ aqceptance of 
authority and commitment, to the computer mystique go hand in*-tvandf The -; ' 
stud&nts Who w^^^^ exposed to the enrlcHbd system^apparently. w^^^ • . 



.»* . - ' , ' ' ' - . ■ ■ . 



Tmpressed by the power of the system that, they chose to tVust the computer-^ - 
. more than themse1\^es,. In''th.e, face. of uncertainty,, theif a^^^ . 

blame to .themselv6Sr:;?was impi.icitly '.an acknowleagement of the "computer' s '. 

superiority in the situation. Such •acknowledgements .constitLite-^^t^ 
^fundamental basis . fop .the emergence o',f authori tyV..: • 



'7 



; • ^ .■ : . "; . CONCLUSIONS / 

The computer mystique is an orientation to computers that is founded 
. in false be! iefs about the .capability of 'the computer or a paHicular ' ... / 
.cpraput^ system. The data from the Computer Literacy field Study^;^^^ 
Coliputer Literacy Laboratory Experiment together -subs taritia$e: t . ; 

.bility of measuring the subtle beliefs, and feelings ass6;(rfaled w4^^^ the - ; . 
■ Goniputer mystique. ■^"^)ur . t.nd^ v 

sgecific:..tb' particular x:omput systems, Subsequent reseanchlsho^ 
y;i:yexpand thik- asse^spf|pt:4Pp& compffCef inystique, particularly w^StlJ^r^S^^ 
; to specific information systems. ""^'ij^^^V^f 

The test, results/from over "1 ,000^ Mi niiesc)ta high school ■studer^W^'^Mk^.^ 
-support our original 'hypothesis that the_ computer mysttjue i s ; mef^e tharlS^P^ 
illiteracy. and ignorance. The data: cTg^y show .that the c.omputer-:::r:- ■ v - ' 
■ mystique as linked to. important .yal ties doniai.ns, other than 
' - coniputing. ■ .. • ' .■ ' \ / - : ^' • " ■ \ ^ ' 

TRe laboVatpry experiinent designed to study the' sobw' impact , of 
: eomguter Based Edjjcati on (C.BE/) disclosed that a mere 15-30 minutes of a 
. CBE learning activity can magnify the mythology central to'„ivhe' computer 
.' mystique. While students 'obviously; learn a; great, deal from GBE, we '- ''■^ 
. found an instance where they uniWtendedly:" learned mi.scoflteptions about 
the. medium that delivered .the instruction:. 

These- findings should hot be goris trued as a universal' indictmentX , .> 



^of: the us e .;of;. computers- .1^ eduta tton; Th e Comptfter Li teracy Fi el d Study ; 

yfpiihd that :t)ie computer among students decl ined during the- per-, 

. iod '^oiF the computer classes" they were^^t . Consequently,- the typical 

" mMe of computer ^ut^^ appears to reduce the ^ 

computer -my$t^ ''^ ''/I- , ^ > \. - 

--^^^^^^^^ report^ here all seems to suggest computer 

literacy (know i^| the best ias.ul t^t computer mystique. 

^^^ftliin^dv system there is ;a^ implre^d cpnt^ may 

■ indi Meetly foster: tlre^ cbmp:uter;;^Ba^s^ ,af,^.CBE::^;tem :;, i:^-; 

• . ' • . V« ■ , ■ ■ . . '^f^'^ ■■■ " . .. 

would do v/el 1 * to te more cognizant of thfe 'impl icit social assumptions- 

embedded within these, syst^ms.> ^ - V^^ . . 7 

■ • •• ■ .■ . ■ ■ .<"■ ■ ■ • ■ ■ ■ ' . ' '■ * 1^ - . , ^. , . . 

' - . This empiri'calr effort has;' Ted us into a cbnceptuai; arena that -we 



'did not initial |y fbreseev . which has emerged from the ' ;V . 

data, is " the i ntimacy of the :^cohn(2cti]on betweeir an ^exaggerated sense of 
the cOmp^ and an oriental/ion toward authority^ Several facets of the 
authority orientcfti on deserve further attention.- One is .the abil^^^^ tp/ 
diffeif^enti ate legitimate from illegitimate authorities/ Aether \s''''^ 
acceptance and trust of authority. These Yacets of authority appear . ; 
b&,-mDst;cribse^y^^^^ to' rflah^-and- A 
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"COMPUTER; 1 1 TERACr- WHAT IS IT?"- 



REMOVED DUE TO C0PYRl6H1^'R£StRIcf I6NS 
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APPENDIX D- 



'^A •SURyEY ABOUT. EDUCATKN AND' COflPUTING" • 






A SURVEY ABOUT EDUCATION AI^ID COHPUTERS 
Page T * To bo comijJtitcd -hi; etll teachers, 7^ ' . > . : 

1. ptiStrict Wdime-and Kumber'' . :• . ; 



6. 

Grade levels^ that you teach. Circle all that /■ 



7 



.10* 



VI 



12 



In -your school , -how many computer keyboard- 
terminals or computers are available for . 
student use? Circle the one that applies. \ 

0 1 2 3 % 5 6 7 8 9 10+ don't know 



4. 



'Areas in which you are teaching, Check all 
that apply.; " - 

♦ mathematics ^ 
^ science V 

-v-:;-^ computer jscience 

• business education , . 



7. Is a coriip'uter terminal available for use.wit>i ' 
. your classes? 



yes.iuahytimeil »need vit 
yes » some of the time . 
no 

don^t know- • 



__;datar;proceSsing ■ 
•••• ■■ other (please ir^diiJate) 
othtir (please indicate) 



5. Have you received training (through college* 
. r :\ courses^ workshops, self-learning) abo^t 
coni|i)ul^et*>s qr computer use in education? ■ 

" • -^/A ■ ■ . < ■ ■ ■ 

■ If -yes, clVeck each area that ajpp^Iies: / v 

computer use in your disc i,pilne ^ . 
. business data processing ' ' 
; ^ - . computen progrqinrning . ' ■ 

/ ' survey of cojnpu^e'rli in education 

computer sclenc^^ 



8; .vboeS ybuir school have a ^student computer 
>■ ■ ■ xlub? . ■ 



■no'' ■■ .;-v 

don,H know — - 



9.> 



Number of years (including current school 
yearVyou have. been teaching: . ' . ■ 



lOr Number of years (inclucling current .'school 
year) you have been using: or teaching - 
about the computer in your classroom. 
Circle the. one that applies. 



_ . ■ ; ITv Your sex 

other (please indicate) ' . ' K"^ 

''a " ■ -^'-T--''^' ^- . : Jr ■■ V . : 

A PXdas c tea d each s t^temch t: ahd.^ ci rcl e - 1 he . h umbier ^ 

7^. 'On the scale that bast represents your opinion*: ^ ; 



12. , Every secondary school stu|feritT'^sh(iuld have spmfe" mihimal 
understanding of coirpii^]ters;.l . . . . .\ . ; 

J3.E#ery rseconda ry school student should be able to write 
■ a simple program. . . . . . . . ^ / . . . > • • . . . . . - 

"... ^ ■ ■ ■ ^ " ' ■ ' • ^ V ' " ' ' 

J4. ■ EVery^^^condary schooVstudent shOLjld learn about the 

■role that ■conputers yfay' in Qur,^ . . . . .. . . . 

15. My training has adcMiiately cqijipcd^ 

; ' about using conputi^Winriy teachinig. ' v . . . '. . • 

16. The effort necessary to' intojnrate cpinpuft^rs into my. :, 
teaching is an ino^ficiont u?e of my time. . . • <. . . 

17. Computers can be a useful Instructional ajfci j'n many . /• 

subject areas other tirnn mathematics. . .' . . . v • • 

• ■ ■ - li'' ■■ . ■ ' ^ • ■, ■ ■ 

.18. Computers proviVie more disadvantaqes'^than advantages 

in educatljon. . • . ^ ... * . . • . ... 

V 
/ 



0 1 2 3 .4 5 6 T^'^^feS^ 1^ 
female 



* * * if , ft *. 4r 





mal e 

■ *■ i*- 


■* ■ * 










: # - 

^ /^% / ' 
/sy S'. /. 

V/ 


1 


■ 2 


' a.-.':- 




5 






.2 


: 3 


: a': ■ 


■;: 5;.' ; 




1 


•2/., 


■ :3', 


■4.;-. 


■'5';: 




1 




'-3 


■' , 4.'-' 


-'5 




■■■ 


.■ 2--;' 


3 ■ 


. 4 ■ ■ 


5;, 




1 


2 


3 


4 . 






1 


2 


3 


fi . 


5 




* . * 


* * 




★ .; * 


* * 


* * * 
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The second page of this •questionnaire to be filled out only by thbse teachers who uoe the . . 
computer or toach about coi'^puter-relatdd topics. If you do riot toach.aiiout or with coirputerst 
^ please fold tho/(iuustionnaire so that the MKCC address and postage permit aic\ visible, staple 
j/^" It, end mail ItT ^- ;^r^t^ : . .. ^ ^ • . ' : 

. thank, you for your >)clp.^ 



'J- 




.75. 



t. Below is a list of diW^rcnt-ways that teiachers u^ In the spaces . 

prdvided (columns 1-5.), please, list the courses you teach that invol vo. cigr^puters and check all \ 
- xat^gqrids that apply /^The exainple. at the left niustrates hqw a teaGher'.who is teaching two 
sections »of GeneraV M\Jhj. grade 9* where the coriputerVis iu'"'^'*^ ^'^** ^^j,*,-^ 
,af . Soclial .Problens,. grades .11-12, v/hich 'fneludes a cohside 



- complete thijs form. 

■ " ^ ^ •••••• ":<•■./ "^v. 



calfTul a ttcin , and one:. section; 
' ^ipmputers #n society^ v/oul d 










































































■4" 














■■ ■ & . ■ 





TYPE OF ACTIVITY 

as a calculator . 

rim' siirutations^*.^ 

st'udertt instruttional games - 
student leisure tirne, atrtivity^^: 

student problem solving . 

dril l students in niathv spelling, etc. . 
as a tutor (teaching specific content) 
demonstratis cone . . . ..... 

5Cbre teachcr-developsd tests ^ . 
instru(^bnal nranagement v.' 
materiamgenQration (test or work.M^.w, 
,informe\tion retrieval (e.g., HOISV'-^IS' 
StuderTt ahalysi s of data . . . . . . . . V 

teach electronics 

teach, programming - •■'•Jr>> - . /li j-. : ! 
teach computer termirla. operatidn* , 
teach data p^rocessing-prpcedures ... 
teach Hardware and software concepts 
teach history of computers ......... 

teach how computei*^s 'are applied . . J. 
teach 'a'bout\ computer careers ..." 
teach about role .and impact of : - 
computers in s&c i ety .. i. . . . . . . '. . . 





•v . ♦ 


































































■ 0 ■ 
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~ -JLi, 














... 


































ma 












i 














































■■ * ■ 
















■■■■■ V- 
















Ifyour students use a compi^^r.. which mode of igput do they use? (Chej^k.ay tfjXaPPly-) 



keyboard terminals '\£_ punch 'cards mark sense cards 




paper fape 



\*;_ .magnetic tape 
, . . .i'i^ ■*■*■* * ' 

. .Tp.yh(^TP, us Identify teachers who are using different approaches, we need your narni: v^. . 
Your Name (pi easyg^ print) ^ 



0 



We need, to identify tochers in ^rdcr to select a sample to participate ••In the next pliase of the 
Study.^ Toacher^; wno arW to participotc^further vn-1T% with i:iore . 

infonnatien. .In acid..tV(\o, they 1. be:,as\ed to usc^^^^^^^^^^^ tests dbvelopcd to ireasujre. 



atti tutlos. 



lowj^edfje, and skills. , In this way, we cafi gain more - 



changes in their stucJont v...- w...^ u^.. m<»im muru 

' * Ilu«^l!nJ?i!! various jap^rd'&s^of^lnt 

'^^^ then develop appropriate mrfCcrials><or^^ . ; . ^ u , a..u 

. / ■ " ■ •* . . ■ , . . 

.Thank^ou for. takiny . your valu.,b1u tim(* t6 complete this quostibnMaire"; ' Now hero comes the easy 

cKJC . r.. '.. < . ■ . ; - 

. .,1. • , '/ • .. ■ ■■ V '■;,,.„. '-Thanks aga.in.' 



^'!^■■ .. 



v>: ■ 




V ;B US I N ESS R EPL Y MA 11 

' : FIRST. CtASS PERMIT NO. \7X ST. PAUL: MINN. 



State of Mirtrtfesota ^ 

XentraV'Mail 

rMECC - V ' -x^ 



■ ■ 619-DepaKt^ent of Transportation Building 
^St. .Pa^i^!?i . Minnesota '5515S v . . 



No 

If Postagfe §lanp*"g 
Necessary 1 
, If Mailed in the/ 
iUnited Stales/ 




COMPUTE R L I T E R A C Y n U E-S 




A I.R E i:' - ■ 



^^^^ . 



^ 5^ 



V 
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Dear Student::. 



;> l|t Woul d appne'date. ypur^ he! p by ' havi ng you answer the, ques ti ons 
,.,f ,in this Boij^lj^t. .There .'ate two* pa jrts : the first pa>t asks for 
..y: : yoi^r^ opinio^';^d attit ^nd the second part is .9. t^st of :^our' 
,^rv • knowledge ^bout^. coinputers;.- Keep in mind^that in th^^irst 
- ■ . (thevat;>tituH^qu€stions) there are no^ right answers^p wrongs " 
answers-' 'ju^t select the ariswer that best expresse^owvyou^^.f^^^^^ 
"In the .sedonti part (the computer knowledge test); there may be-: 
; v . items ^you have not yet learned. Just answer as. many^as ^ou can.. 
Keep in mind that the right ariswerMs the best choice, for each 
" . ' question. ' ^ ^ * ; ^ - ^ ■' , r . 



1^ 
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PART 1 



DIRECTION^:-. Indicate hov^'muchfiiil^EE or OIS/^ ; 
. statements; by. circl ing the apprdprfa.te Tetter. Circle "''a'' If ybu STRONGLY ■ 

: •• DISAGREE ,w1th the statement. .Circle "b" If you DISAGREE wll^the statemerit- a > ' J' 

'.^ little. Circle ",c" if you 'are UNPEClDED about. whether you a^ree or disagree ^ " 

rJ^'.l^'e statement. Circle "d" If you AGREE with the. statement a little... Circle f- 

"eVIf you SIRONGLY AGREE with the. statement; -^^'^^^^^^^ ' ' 



an 'example, 1f you AGREE a' little that computers;;^^^^^^ then circle "d" 

shown below: • ' ^" - V 



as shovyn below 

y Cdmputers are noisy 



Orv-lf oJ^vare^UNDECIDED' about whin^ computers' arei; noisy, ^circle ''c" %s shown - 

■below:'/;^?.^.^ -^^ . : 'V/sh.l v -'"^ ^ 




V- a 



.^If yeilj^^^fiy questi^s-, as1< your teacher. 




'. ' 1 . ' - i' woljl d l ike to ,1 ea^rn mbre: about computeirs^/: 

,.' ■ ■ ■ ' ■ „„ ■ ■ 

2- Working, with a cdrtiputer would, probably makeo 

■ "'me feel uneasy or tense, : . . . . . . .-. . . Af. . ..«.. . , 

■ • ■'■ ^'I ■ ■■ f 

. 3. I feel .iielpless around a. computer.. ^,^5 




. 4. 
5. 



...1 



Computers sometimes scare me... ; . . ."Jr^ij 

I '. i^ul d ve^ry • muqh 1 f ke to hav^^ .own^l^^' 

■ computer . . . . .. . . . . ..... . .j. , ..... . • • 

■ . ■■ ■ ■'■ ■ ■ 
I would lrk6; the Idea of taking computer > 
_ CO u rsGs ... » '. . • # . .'.».. . • ... • . '• . • •' • • • t • I 



.. 7. . . I ej^d.oy^usl'ng computers f in fny*cl asses . . .... . 

[j. 8. .fWaik1ng/i^mMgl=f a ./Poom^-f^ 
. - woul d ma k§:i^^^ 



a 



a 

-a 



^ .■,i••••; 



■:■.XJ 



b : 
b A 



b 



c 
c 

? ^c -. 

c 
c- 



d 

hi' 



d. 



f c ; i . d 



e 
e 
e 

■ e 

e 
e 




9.' I feel . ufteasy,;:when#:^am with people who- are - 
tal king^about :comR|i||R^-. 



•lO: I enjo/workiniip 

y^^ r-feel,^ confident at)0^ to usfe ^ 

12r^rI*Js my guess: that ^^^^ ' 
' : V/p^son who works -wel:l j^ ..V^.^. . 

T3>v ' On the- whole, T:^^^^ w'Hh computers,, in 



* •' •'. ' 



*! ^ • • • 



■ I am able. ,M.work w .WeJl^vls; 

■■ ' . . "V: ':-;5i^ ■ ' V- . \^^V■^*■:, 

* 157-^, Computers etre gaining t^ijfnuch control a^rti^^^^ 

■ :^ :*peopl.e's^-livesr;...:/^^:|^;-,\...J. 



15*-^; In general v t^inales >qan do^ 



/ itoles. In compL^^ caree^, ... ; . . . . v. '.'::7^m:^- 

. 17. More female ma)es ha^e ^the- a[bi^ to 

; / becdn}^ compul^r^pecialis^ -^-'-^ • • 

1 8..^^ Usi ng- jc^pu^erjf i s,lm(^>^;fbr mal e^iEtjan for , ■ ' 
^ femaTes ^■^^•^^ • • • • ... • . . . . . . . , ."^ . 

19. :Stud^1ng about, coWuters 1.s 'just as important 
for females-NaSs^,-^^ male^ . . v • • • • • • • • • . • 

20. , Men make better, sfcientists arid engineers -fhan 
-women do. /*. : 



2U Falsifying Information in computers' ! s a 

^ senous crime% . . . .... . . . . . . 

22. Access to personal information in computer 

• f i lis i s: a serious prptxl em;' • , . , 



»..tif.4...'i»i 



■ 23. ■ Organizations should not be- allowed to. create: 
. secret compater^f i 1 es. contai ni rig detai 1 ed - 
, into rmat ion fimrdi'n pieopTe's personal 

II V . . . . ■*'- . ... ..... ...a. 4.. .. . ..^1^' • *' * * * 

24:. . Because of computerised .jjiformationv f^^ 
i .irtany'peoplej-have information a^ 
■ . 'PeopJ e . ■. ... ^. '• '• .' . . • . . . ■ •'■ . ■. 






1^. 



I I^^^ prjvcfey It Is- necessary to 

^ have laws regarding computer files- that " 



contain personal data. 



t • • • ^ 



yZ^f^ Eyery secondary school student should have . 
some minimal understanding of qomputers>i^ 

27. Every secondary school student shpul^lSb^ 
^ n ;. to wri te^ a simple program. ...... . . ; ; w-, 

• .28. Every secondary, school student shduTd- le^rn% • 
about- the role , that . compute i'n our. ; ?; 

.;-30Cii e ty*» ..•.•.<).■.••.'. ^. . 'f* • .......••^M.fc. .; 

■ ■ ■ •. . V > " ^ • ^ ' ^' ■ 

29. ■ Computers carf Se a useful instructional aid in 
: many; subject iareas other than mathematics, .v. . 

30. Computer^ provide- more di'sadyantag^^r than ^ 
.axlvant^^s in edi^catfon^^./^. i;^. ;-;^^^ 













. ■ ' 9 






h : 




, » ■ % 
















d,' . 


■ ;/e-7- 
































' .a • 




• c 


d 




a - 


b .. 


■■"■ '■C ■ " 




e 


■J- a" ;•■ 


.'b 






- ' ^e ' •■ 



DIgECXIONS:. Indicate whether you think Ze^ch:^^^^^^ values is .IjUlf^RTANTV 

g^.IMPORTANT^'cr E^TREMEP'IMPC>RTAMT by Qtrclln^^^^^^ "a- if 

f.hij;k,the value is. UNIM'PQR Gi'rcle>"b'';Hf ,you\th1n^ i'gViMPOI^TANT. 

r 



As an, exampTfe, , iff y&u thijik saA/irigVitibney is EXTREMELY IMPORTANT, circle "c" - ^ " 
as shoWp hoirrto- • ■• • . . . 



• Ayr; ' . 



" Saving nf^i^yi 



^ ■ b 



3] Freedom 

.Worl4 Peac 
o^i c ^ 



7 



0. 



• *••••*..«•..'. 



33. fipndmic Grdwth.. . ^/v/'f • • tr-^^^S^ • • - v 
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34v Scientific Knowledge 
: ; 35. Pri vacy. . . . . ...... 

. 36. Technological Advancfemen*. . . 
W 37. Computeri zation . . . , . . . . ; :.7 

.^Efficiency. .. ... . .\ . . 



• •••• ••• ••••• 

••••••• ••• 




. JIRECTlONSa^ BeW'are some adjectives that can be used to describe computers. 
- for^^ach ad^ectiv^' circle the alternative Which b'est expresses howyou'Teel 
" ab^ computers. If you aren't sure. how you. ffife;!, circle "undecide-d." 

Asfi^ example, if ^you feel that computers are Aw_Mg'/i::hen circle as shown 
■ here.:. ■ ■ • . - - " ■. -v...- . ■ ■■ ■ . . 




b. , big 



c. .very 



d. ' undecided 



computers are" not . big .thefft^'f rcle as^lidw 



Ci rcle- one-^l terna.4h v€!, fbr- each of the ' ei ght Mfidt ves 



41. /" av not personal ./ b... - jjersonal - 

r^^v 'a- , not frustrating- b. frustrating . c. very frustrating "A- Wi?ec.)ded 

g.ood. c. ve/v good'- d.' undecided 

:.b... humanizing ,c. very humanizing d.^ undecided 

' - : ' ■■ : ■ ■-■ - ■.'■ -^^ ■ . :■ : . 
^b. challengina v.^; ' vtry challenging^. , undecided 



■ , ...^ - .■■■3-- ■ • 

c. ^very persona^it- . vd. . undecided 

? ■■»;■■ ". ., ■ ■ - ■■ -7 V; - 

'^cfdi 




/^3.°. a,: not' good . ' 




n6f?cbane 



'M.f av. hot bad 




not impersonal 



bad 

i%ersonal 



ai c. v^very wersoha'L 




•undec4dedr\^ 
^undecide^ . . 



48. . a> not.cl^humanizl^^^^^ undecided 



/•V. 

■ 1^ 



PART II 



PIRECTIONS:. For each of othe. following questions, clrclH:fie^ letter, beside the 
best answer.. If you- do not know the answer to a question; Jo not- leave the- * 
Item bll^ik; circle the letter beside "I don't know." Uslthe'!"I don't know^' 
response as. little as possible. Use the ''I don.'t::kriow'' re'sbonse only when you • 
don t even have a guess about the best answer. . Do NOT leavje^y item blank ' 
that you attempt; either circle the letter beside an answer ojp?"-I don't know.'"' ^" . T 

'^Qljce 'sdmetimes use computers to help, idenk^^^^^ .. --^ . 

■a.'^.truev . • : ■ .. 

b. •■■:,%f^e./-;' ■ .■ •'. y- .■ ' ' .. 

c . T ^j^bri ' t know ' ' . " " ■ • 



Zi Mos% hQspi tal s gi ve 1 njf ctgn? by computer . 
iiav trufi 



■■■ ■■ .- 



b. .fa 1 set, .. 
. c. I dQn'%' know 



■ A. 



-3. Computers: cannot be used to assist in teaching -EngTish gf^^r.' 



a. true- 
• b..^.fal'se • ' 
c. I-'doni^t. I^n^ 



• 4. eortputers are n^r^^ very mt^h' yet except by scientists! 

V- •.; -. '|Lffv':/true ^ /o s^, , .■- ■ . • ■ .> . . t:"; ■ 

■;,:-;^Jbv:- 'false ■ \- ..i; ' ■ " - ' ■. ■ ■ ■ 
I.dan'iJ:.,.lknow 



: Gpvef^ent'otflcial^ to: store andferflve-largei'amounts.fe^'' -^^ 

c ^^n|Q;nnat3on abp > » • - ' -^.v- . - ' , i r.-^ :^^- 

t;;- -Vlh.'' -false ■■■■ .■ ' '-y' " ^-^.p-' \ \- ■ ■ ■■\''^-r-''«^^^ 

'r'c-i' T don't know.^- ' ' - 

' • < j\ : 



' 'f '.V, 

"'fA. .... 



6p . People o<ften ^se ctoputers to, store large 'amounts of information they wiSh ^ 
^ •,,.s to use oyer and ov^again. ^ ■ 

" - *v ■ ^ " ■ • . ■ . .■■ ■ ■ ^ . . .. / • . ^ > .' ■ . 



- J ' a, true , 
-''"•i • ^/flse' 
::. ■"■^m ^> : don ' t^kriow. 



questlo^^^^ Rroyiding cor^t answers ta any (T^ '. 



'a..' true • 

b;.; false''; ' -^ ! 
■c .^ /I . don/ 1 ^Icnpw' 
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8. 



Cflmputejf*s he.lp people'. make decisions by telllngihem If their problem Is • * ^ 



a. 



TO. 



■ \ ■ ■ 



*a. true • '. <■'■■'. 
b.- fal^e --.' ■ ; •■■■..VV-^^ 
• :C.'', I' dbn-!t' know / ■'-[^'■^ ■'- ■'^-'■'''y^ -r My^^^^^^^ 

Cdmputers have been us^d to m|ke more\informat1oti^ and >^ 
•."tOv the consumer. . ■ • • ' ^ ■ -/v^.l . • .* ■■ 

a. 'true, . ■■ , . ; /'a'. ■'■ . i • '■^r 

. c. . : I •<ion' t know ; ^ ' / ; • . 

. • Cqinputejiss. are used' to^co^j t en jtigs, especially stej^ng money and stealing 



; a. true ' 
b. false"' > ^ .'^ 
, c. I don' t know 



11. 



' Identi'l^ti on numbers .^d passwfirds^'^re a prWa^y meanL restricti'nq 
! undesiiw acces^to comiHiter filjesi; 'i^ ^ . . 



I d 



r^se^ (ifirt^W\^ef^ in-^M^alron^^])My^ res uTts ; i n ;n &ss personal tre'atnlpt of 
:y isl^ fssue, with file§ ^corita^^^ Information about people. 



13: 



h. false 
c. ^ I -dbn'^ti 



J4. 



TJie Increa-sed use of comput^ers ' In our so(?fety- both ^IfmififteS' and creS 

•a.^vSua ... vv>;- v- .. T" 

b. false • 



-Gv-- r don't knoW .' 



15, 



Almost ai 1 ■^^eopl e In our soci ety ar'6\af I'ec'ted . 1 n some way 'by computers. 

a,. * true . ■ ■ ' >^^^-^^, ■ . , -^j^: . , ■■, ■ . ■ . ■ n>. ^ , ■ 
■•b>..- false' .\ ^ -^v . , . -^^K- - 

c. I don't-lenow- > , " 



1 >. ■ 
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is 



;r6;. -rir order "to" use- iTcpniputelFybij would "have to bTi n^'e" tf&rae buTltiihg as 
the ; cornput(2r.\ ^ " r. 



true 



;ii:^-V^:ij:>false^- , 
^- . . d.. .. I ■ .do>i 't *nfow 




1» 



to thi nk i n every, way vi^" us t ;Ti ke peoplj . 



IVdon't knoW' 



; If . Uswig computers cah f ree dIfeitQ do -more Creative tasks\^bat this may lead 
K' ' to tno re dependence upon machines. U 

• "ii-, a. r true: ' . .''^ "ri: ^ 

; '. '■b', "'.false'' ■ 

c^i. I don't know \ "i^ - ^ 



-In order to ^use any computer you would /have to use a telephone, 



a. true 

b. false 
I don't know 



2(r^; Vlri- .order to. use a computeV a 



must know how-to program. 



a. true . 
; b. fals^ 
/. c. I don't know 



21- Computers ..are not good.^fbr task^that requi re : 

a; speed * 
. . <s^^ a^icurasy • 

: ' d. mtuitlcri . y>-w^^r- ■■■ \ ^ 

d. ^om^ing; to be. done tiver ahd-xi^i^^^^^^ 




e, rdc 



know. " 



.1: 



.22. -If yoMr charge^account bni^has an error, it was prdbabjy tause^s by- 

' V .-" -7 ■ > < ■ . ■ ■■■ ■ : ■ ^ ■ / 

:^a . . breakdown of the Gbmputei^--. • ' ^ 

b. : mistakes made .by peopl^ '^?^^^^^ 
-. .c. poor design of the compel ter^^-^^^ 
d. general weaknesses ..of machines' 
.. e. I don.'t know". . 

23, -Jtie matn duty of a computer programmef^ds to«:^^^^ 

^ . a. /Operate a Computer ; ' ' \i '.^^ / ; 
^' . : , b. . prepare inst«^tifl|is for a computer.-. ; 
- p. schedule jobs, wir a- computer ; • ^ 

.'"^ d. . design computers 
. ; e.i'* i; don*^t know . ^ 



r. 

.1 - 




_ ' .-I 



24- The computer related job clo$est to that- of a typist is: 

. V a, computer operator . 
' ^ \ h. keypunch operator ^ ^ ^ ' - 

; c. systems -analyst ; ; 

' d. computer programmer 
^ r don't know 

,25':' Which of the following persons is the most likely to be associated with 
:V<; the design of /computers? . ^" ^ 

■ • _ ■ ■ ■ , ' ■.■'•^ •,• 

a, keypunch operator 
. b. computer operator .; \ . ^ . 

' '\ c. computer programmer \ . " ' 

. . d. computer scientist" 

. e. I don't know ^ , 



26, A basic use of computers i m l i brari ei^nvuT^ ; 



• a. information stdrage and retrieval ' ■ " 

b. simulation and modelling ' ..^i. 
/ c. /p-ocess^ ' ' ' 

d. computation ; , 

e- I don't know ; y ' : V , 

27;v^ A basic use for computers in the design of airplanes Is 

a. simulation. and modelling - • 

* V ' ;b. process control ^ . 

% G^; making reservations ' . 

> I d: keepi ng i n ventory 

" |;.e; I. don't know ' - 

* ^8-,^ The most; questionable, u^e of 1 arge computer \fi Tes is : 



. v., -a/ government pl,anning ' - _ ^ 
-^C b.^ . research. ^ ; - ^ 

° <J . j^adrpiji i strati on Jpf soci al : programs 
v-v e; .i^clon't knowt; i ;^; ; j ^ ^ ■ 



r a. cost \ ; 
, b . so f twa re a v a i Ijbi 1 j- ty 
. : c. storag^capa^u^y " ..: 

• i^^ ^-"^ ^ll of the a^DOve 

e/ -'J don ' \ know \ • . 



a^lN^yting ;co^ foi^ usihg compiiterii 



^ " 30. '^Which^;^^ systems?. '/ • , 

di.^f^g^^^^^ ilnformatMi is stored and us^d- ' : « - ^ : • 

'y^-^i^-i'-'-^^ tbe^ baslc^pw land s^untmarieSvof t+ie-data ^> 

thM contatp;^^^ ^ > - ; : ' , . . : : 



3.1 . The ^ecade of f 1 rst extensl v^e manuTacturing 9 f computers was 



a. 1860's - 

bs^ 1890's 

cT 1920' s. . 

d. 1950'S > • 

e. I, don' i know 



CofnpiMte software 1 s ?gpiKa&s^ri bi ng : 





32. 



^5^;ir' programs ■ ■ ■ ^ . •. . 

trbnic components e|ica;5ed in soft plast»l 

dv . mechanical "and- eTectroni#parts of a comouter systerr 
-e. lP;don't know 

. 33. ;In iptt-ion to input and output equipment, computers contain; 

a. /terminals, paper, transistors ~~ v^^^. 

b. memory units, , control units, arithmetic units ; 

. "C. nrinters and typewriters . • 

d, telephones , keyboards,, television screens 
: ,. ■ e. ' Pdon' t know • „ . . . 

34. A"computer system is best described as :\ ■ 

• a; pppcessing ' / • 

b. programming, input, and output : 

' . c. input and output - . - 

. d. input, processing, and output ; . ^ < , 

'n- e. I doii't know . '° . t -. 




35. - The physjcal parts of a : computer a r 




a. -programs. 
- pa, ^ hardware 

c. ' software; 

d. ma.nuals J 
:e. .1* don't know" 



When in operat ton, a computer: - ' 

a. follows. a sell of instructions written by people ^ 

b. ; thinks just like a person . ^ 

c. . ..recalls ariswgjj^ ^ . . " ' , 

di . translates data from digrital to- analxitg' code ^'-^ 
e.'. I don't know- ■'. " ^ :.■ ^-^^ • 



-■ 37. Computers cannot^un without: 



,a. /fl inking lights 

•b. keyboards*^ 
■ c.' instructions 
.4. .. an of thje -aboy§?^ 

ev :I don% know •,; 
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-4^ 




l8. In order ;tb prograin a compute /a 



/ a - ..can .use any ' English language: Avorfls^^^^^ 
5;)i>V : cane use -ati^g^ f6:re1gnflang:uag^^ 
!P^.!i;f^j?lH5.t U^i^^raniming Tanquage^tturnber^^^ hot^ivords' 



-•■•'..■V ' 



wot^ds frpmfa Rrogr^raing 1anguag#^ 



,^^,39. At any given rnomeht, a computer's iTiemory .uni.t :C^ store 



a V- programs , > 
b. : data 

c- answers. • 
dr . all j^^^^^ aJbove 
e, r. don' t know 



I- - 



rocessirig is.beist described^s : ■ ^ . 

a. the collection of dat^. . * /' / ^-.^iir^ 

b. prpduqing .reports ' .; ^ . -^rj"- 
c- , manxpiOating data^^'a instructiopS!^^ 
:dv ^uifhg^jp^uncfted card? .in a keypunch machine f '-^^"^^^^^^® 
.e; I ddhJt know v - "'f / . . 



.4V ; A computed program is 'a : 



a. c.ours* on computers 

b. set t)l 



j n s t ru c t ion s to c^ t roT the' cojnfni t' e r 
c. computer generated pr^^^ V: 
^- d ; pi ec^ ' of fcbmpuvter bar dware ^ '^'^^ 
e.:-^:! -^U. know-:'.'- , • 

^-42. Computer processing of .data may ih\^^Tve: ; 

■• ^ a-v ■ seareMng;-:-.;; . 
'S^ b. "iummar^i-ng-. . ■ '"^^^ 
1^- \ ' c.^•- delet^ng^.^^..,:^.. . -V^Vf . ' .^-[ J.' ^ ' . 

- . d; of t>^ atjye ' / ^ : - . . 

/ e. :I don>t:know^ ' = 

At^ Thfe computer must^ave two types; of WfQV^ation to 

^ . ; Jii^^ ;*the probfemyahd thes^nswer^^^ 

V. c. '•^e data and the insi^^^ ' 




-^ J'f '^^ name-^df .l^ihe-rprbgr^^^ >; 





V 
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4.4-:. A newspaper pul)l i sher has the^ f 51 Towirvg 1 rif orma t iori about &^ib'sci?f6ers 

stored tn^the computer. They are name, address arid.»renewaf da^^^^ 
\ \ would you^arrange the informatdon to be most useful to the delivery 
person? • X * li . .-^ * . 

' a> ordered listing by: Address ' . • ^ ' : ' V : " ' 

b. ordered* listing by' renewal /dates / . ^ ' 

: c. al phabetic^rij sting ^of streets . \ v • '^ 

d. ordered listing by zip code : : ^f* - 

• e/ I don Jcriow " ^ ^ ■ . ' - 

45:' Choose the correct output. 'for the procedure described below: 

: ■ ■■ • . / • ■■ ' ■• .'■ ■ ■ . 

; « ..;v-l/' List, the three names Brown? Anderson and Crane in :alphal5etical 
■ ^. . ■ *. • * . -■order. ^ " , .. ■ .. .' ' ^ \ ■ , . / ,^ ., 

;2. Remove the" last name frpm the /l^^^ V'.* n 
3- if only one name is left, sftbp^; pt heists e, ' qo on to step^ 4 
4. List the reijjatnlijg.. names in reverse order 
^ .. 5. Go back to step 2v' . ' ^ ^ 

Output 



. a; Aridersop, Brov^; Crane 

b. . Brown ^ \ 

c . . An^rsbft * Brown 

' , Ad? Andefrson « . 
, " e. . I don't know ' ' 







ERIC r ; , , 5: 




|§v;-;lAn^^^orU Veielily wages- of employees 1n a t ^ 

^Ij^^IS^ shovJh telow. Eniplciyees^*^fl|||a1d-i4 perM^rW t(yjp lipurs .pen; , 




Input- hours worked, ealT this H - 



Multiply H- by 4, -c^T'li^tfiSfe. ^ 

— ^ — — i^^'^-'-.v. 







Print A 










^. Emp^Joyees are .also paid "time-and-a-hal-f': $6. per hour) for overtime (hours 
, worked over 40). Hqw would you extend th^ flowchart below to Include 
. pvferti me pay. Select answer a,. b, .Cv d,,^^ " ■ ' 











iiput hpt(rs w^ 






MuTt1 i)ly H* by 4^ calli^s A 







r .. . 



.. aCv) 



Multlply T .by 6. caTI l^h 



Print 6 



' " Multiply fbv 4 



'Subtract 40' from.^, 
can this T.\ 




multiply T hy-2v ca 1 1 t\ 




DIRECTIONS : If vqu haW never written'a computer program^ STOP: de N6T. r 
^nswesr ttemsvl - 3 beldw 1 - 3 only If you have written ' 

computer program berore. '■ ■ ■ . 



1." Choose the correct ■joutput ^fdr the-computier prograip ihowh below: 

"--;\': ■■.j.i.r-^ - / 

.' ■ .• ■ 1 •. • . LET A = 3 ■ V - 
2 LET !B = 4 , • 

3- ■ LET C = -A - ■ , . , 

. • • • ' 4 " LET B '= C • . , ■ • 

. - • - S' : LET A ,= B 

'6 . PRINT A, B / r * - 

; - 7 ■ END ■ : ■ ■ : 



a. 
b. 
c. 

e. 



3 
4 
3 

4 
•I 



4 
3 
3 
4 



t know 



2. When run on a eompoter, the foil owing program will 



1 .INPUT A, -B^ C, Di E 

; 2 , LET 3= A+B+C+DtE • 

3 LET K = S/5 

4 PRINT S,M. ' 

5- ■ : END ■ -: . : ^. 



a. , • eal-^uTate the syiSrpf five input valued 

b. . CaTculat^ the averfgg.of fivelijiput values. 

c. Print the sum and average of five input values 

d. aTl of the above. . J 

e. , I don't know ^ ; 



ERIC 
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3.. This program Instructs the q 

: ■ r ' • 10 LET M = 0 • • 

• Zt LET M = M + 2 

- . • 30 PRINT M 

- ■ 40 IF M< 100 THEN 20 

■ 50 END. 

Which change will produce a. prografti,„ 
( For Example A=3, 5 ^ o^ 8. ) ^g^f 

a. ' 5 READ A - . 
7 DATA- 3,5,8 



nt By two; 




;^e usejcl to coimt by A? 



d. 



5.LETM^A 
30 PRINT A 

5 INPUT A 
^20 LET-M f M +• A 

5 LET i = A . 
20 LET M = X + A 



e. I don't know 



-4 
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APPEIiDIX F 



'" A TECHNICAL REPBRT" •; 



MISSINsJfROII BefeUllENt Pf^IOR TO ITS BEING 
SHIPPED TO EBRS FOR FILMING. ' » .• 



ERIC 
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: 'COMPUTER LiXERACY COURSES" 



REMOVED DUE TO. C6PY"f?I(3HT, RESTRICTieNS 



1 



1 % 



I.. .. 




APPENDIX H 



,COORSE/ONIT ACTIVITY b0G A^ 
PARTleiPANT QtlESTIONNAiRE 



ERIC 



• . ■ . .'t V ** ■ . ■ " - 




* • ' ' " 

.■ .-■ -T . ■ -■ 


:^ - **' . - . ' . ^* ' ' , ' 

. ■ ■■ ; .■'".■■■,*;■ ... ■ ■ • ■' • 

, XXWRSE/UNIT ACTIVIT|Y LOG 


" Week of - ' -r^- 


to . — - -'il 


^ Name ,. ' _ *" I ' 


'•fitfils^ and objectives " 









• Topi eg ea\mmi 



student Activities • ; ■ 




Unusual Featur^^ , / ' ' 



Haterials Used 




'-'COMPi^fER LlTERAey VmECl r^-PARTICIPANT QUESTIONWAIRf • 



tojar ritlrne; 



: Gfiec'k thejafipr^^^^ statement- or question (in^sorne cllses^^l^^^ - - ^ ' 

:; Ssl<ejtl; tC) Enter a NamSer ). , ■ ; . , • : ; . ■ .. • i .• 

Mr^ i - Course Backqrd Uhd =^ • fr - • - . , r ^ 

^ Enrol i men t. ' ' • ' . * . . * ' ■ . < . 

I I The colarYe. Is Tiq^^^^^ T " '~T —,' --«:- - 

f.L i I Tlje course i s. recfqired .forborne students .. " . } • • " , T . 

I [ } the course is eleetive for aiv'students. ' " , ' ^' ' -1. . 

2,' How often the course meets tela ss perjbds per wee^).. - V • 

1 .1 > 3 times per week : . - ' ' . . - 

I ' I 5 times per-week ^ v '* - ^ " • > . r 

^ • ' — __ , ^•• ^ ' ' ' ' • 

, . :L_J .Qther (Please fater^d: Number .as wefl as a cfieok rfiark. ) v - ^ 



•■V' ■ 
-.1 



Hgw long is eaclr class; period. : . ; ..1^*- 

I I Enter a riijfliber ; ^ ' 



^Hqw,. many ' el cis s s e:s s tons - we re held, between the s^t udy; p/e- ' a nd' p6s t--t^s t ^ 
(do not incTtade the p r^e- and ' post- test se ssibns). ' ' ; • ^ 



. Enter a Number: J. _ ^ : : : ^ 

■■■.•.■■»■■■■ ■ •* ' i% - . 

5.J .^ Indicate ^how many class' sessions (betwein the study- pre- aha^ post-teyi)'^V'^ 
: "includ^d-^'eomputer topics or actual computer use; - ' 1 - ' ' ' 

• ; ___ - ^ ' « ' ^ . * / ^ ' r " 

1--^ : £nt e-r ' a Nwibe r . v : . ' -v * • • . . * 

Estiraa^te^ho'w many hoiJrs per week the typical student* in youyr_elas.s. aefiS^^ --y^^i-- 
spent using the computer (using a termi}ial< or direct -aXcess to t&i^'^niaGhi^^^ 

' : ^^^tnnrte^- ' £nt-er a^umber ' ^ " ' ' ' ' ' 



' " I ^ i . dutsidejif Mclass - Enter a Num[?gr 1 
2r ' .Mo\^^mr^ termi nal s and computers are* i n ^y©u'r. school : bui 1 ding? ; 
I ; I Enter-'a NumtiEr . r . ' v * 



ERIC 



Is there a.specially designated computer rbdm or cortfputer labo»fatory in voor 
school, building?./ - -. .. • . - ;,. . f '. 



Yes 



No • ' ' ; 

■.. " . • _ , : \ ' ■.■ > 

9. Estimate, the average numberof hours per dajc that your students have" open 
" access. tQ-,a terminal'. or computer in yout; school building ' ■' . 

. • ' ' • • ■ . f.jC ■ 

• • . [ 1 Eriter a Numb er . , " 

10...-, .Do you use or teach about computers in other cl,assesf that you 'tWch? 
CZD Jes;' . . ■ . 

•11. Which Toi the following BASIG programming Sta^tements do you expicfybur 
^ > '-.sttfdeRts, to be able to use (if you use other'-languages, plla'se^attaeh .a - 
i^^* statements ^^rom that language). •':lf:you to this is' • 

, ■ please leave this.b3ank and ^go on to iquestiori "11 " . V ". • ' 

' -PRINT ^ ^ . ■ : r 



^'^ - • "^ CD end 

\ 



REiyRN. 
REM- 



if ■ ■ •. - . ' ' 

. dl IF.^.-vTHEN '•■ ' 
r~~l . READ., DATA ' 



.ethers, (please checks and list) ' ■ \; 



rrrj' FOR. ^oT^ 



- DIM 

r I CR CUD 



fj;:v;vv^hepfolT Qbjectrves in the area of. cdnj^ 



•;:';.epW^ Gbjetttves - Cognitive 



Hardware ^H ja 



H.i;3 



— "r- 

' Kl Q 

-- ^ 

O XI . . 



1^ o: 

•I- J3 
SO 



cphtrbl unitvaHthn^^ . . _ • . , 1 



-> 
... 'p- ■ 

o ox 

:5:o 



V ^ ... • , ■ - . - ..■ .. 

Identify the basic ope rrat Ion' of a cornputer - Input of data pr^ ^nforStioii -^^^^ ■ ::|- 



^P^dcess^hg Of d^ta ^hfoHnatixin ^dut^ut.6f 
^^OlsUflayi^ b arid^softwarei - r-^^- 

1. yia.a^k(?ybdar^ tbrininaT : • • ^ ' ' '^■J-'- ^^^^^^ 

, *' a. at site of computer , . V > 
^ - b. .^t any disj^aric^^vja telep^^ i : ' ' 

via punched or jiiarked cards 
3. ; Via pther niagnetid media (t^ ' ; * 

5i^o|rnze^t^ 



nn3^ '^i nz~3 



. H.l .'5 

J :,,H^.:t ^^fletefmine that the basic cpmponerifes function ks . an intercdnri^cted^stgm iingr the 
-"^ri^ ^ 5°"*''°^ i^'i stored /program deve1oped''by a person. ' ' H:^ ; ■ N .' 

soine generaV simiMari ties and : . >: ; 



1 r~~i r 



3 



ptI|5l|i1Spii^^^ 

Rtecoqrfiz& the definition nf ^^igiiritttm-" v J ' ' - ^ ■ ''^ | | p " ' ' 

Follow, and. givt the cor^'eet output for a"s1mp1e\Cori.thni, . [ \ 



' p.r.3 

P.2.3 
P.2.4 



Giyenj^^simple algorithni e^^ it: aQcbhiplishis (iw!.. fnterfSr^t^fi feaiizfe-l^t 



"P^^^y a s tmpl e argorithm to accp^j i sh a new- but- rel a^e^ 
Correct errors in an imprOpe rjy functioning aT go'rkhiir. 
Dei^elofi an algoVithm for sol ving^^ spoc;l*fc pr^m! » ■ ' 
jevelop an ajgori thm whi ch can be used'* to sol ve. a set" of simi 1 ar 





f-^ri^^ ifhat we cbrranunitate^w^ code. \ : ; ^ r~^ j j 

^js^t^ ^ If it is to be useful. - ^ | | | M" ' l ~ 



^^S^Ki^ ■ rfeaning. . : I f I 1 * : 

:S.il^4 ; • Ideniif^ the i'act that data is a co(ied mechanism for ci»unicatio^ - V J | { j 1 : ] 

:;^;1;5 • Icfentify the f^ that cditimyhicStibn is th^ coded - ^ . : ■ . V: 



.messages. 



; S;1:6;;^^^ trahs^matlbh bf^ data * . ; VV :V 

r ;: ; of a set^bf'pre-de^ j " ' '* ^' r | | ] ] |- -Ll^ > 

^'S.lvT • / Secbqnize thai a computer needs instlractiDns to operate. : : ; ; ; | j j:" ' f -- [ : ' • •| :,' 

jlSN^^ R^^^ that a computer gets instructions from a program written in :a prograr^^ ' ^ v " v >' v 

r ^' 0' i-^ - ' u;. 'i- ^ "V- • - i : • ;| ; I j j . 'i-'i :--.-^ 

of Storing a program ^nd data; . | -' j : '[ ^- t^;^ '^:^-:^ 

;S . 1 ; 1 (j, V Recogni ze tfta t computers process data by searching^ -y '' - JS 

S.2/1 - <fel6ct an appropr fate; attribute ordering of data for ^ partiiular jaski j | ^ 

::S,2V2^ .J^^ application (that is» ppovide / • ' 

jjf""-.; ''- ■ 'order^fpr the "da.taj.:;' '■ . ■ y-'-'^"-: ' ■ j ' 1 ^ j~ 

Oesi^h ah el errentary coding system for a given application;' / r / U-^M P ^ — 

Applications (A) : : - ' . r' y'::\>:\''-'-y.^'::'^ ■ '\ y I- 



R. 1 .1 Recogni ze s pec if I c uses^f compaters In some of the followrnsi.fi isljtls^ ' jy. f — E 

:y- v ; 3,a._ med^ \ -■■ ■ \- g. military defense systems--^--? — -w^^ •^^^--^-±^:i::ii^ 

i 'l^^^^ - : V : h. weather preSiction /: . / , ■ r -''^--^-/ * 

/iV;.'*:;':;: :■ education:;':.. • _ , :■ i_. ''recreation '.V-y- ' ; . . :/ • '/r *^:; .\/ ^-/..^ 

;d^^^^ ' i. government^: — . ^ ' V • ^ ; ■ 

'.,;;-::::'TT:7e>- -.busing ' fe' the library- ■ / . [■ ■ -^•> 

' ''^ 1. -creative arts ^ . ' y -r.'- - . ■. ' : 

1 .2 ^ IdiehtHy- th» fact- that i^hece are^ many ^rbgfaninihg Ja^ ' - 

V L ; : particular appl jcatit)n for business or science. - • ' V - I— —I I- — | ■ " l^-^v^ v 

A;2.1. • Recogni thatljhe following activities are amopg jhe majer typos^crf ;a|}plicati'^ : 

the ;Xomputer: - i ' - i V ' ^ . : " y.j - ■ J- j ■ . j : : -j "; 

:' - : a; informaW^ retrifeval : d. computatiSnr • ' 



Vy^^^ ' ■ . : . : ei data jprpcessing -v- :^ 



ERJCMB;: 



fe;^ 2 . 2 v; ; Recogn fee : thai cbm^iiters; are general ly gbbd. ^ hfdntj^ti^ri 'fii^t^essi ng - tasks v th^t''' V ^ ^> ^1 2 ^'-i ■ 
'benefit •from:'.: ^^: '^;':V^''-':'"^:;.-.--L=''i '^i^.^':-^-'-'' ' r ' vV -''-r^^^ 

:A:2,3.| Ifekgmze that, some liftftlhg consideraiiDns for usln^ cpputeri arei^^ ' P""^ \ 

■ J a../;cbst>y'' y -.: '"' y ■ ^y;V/v'^ ..^ / \ ■ ■ .'^y vW!-. 

"-L.'Cr ■storage capaci ty'-' > ^ ^ . . ■ .•v--- ' • • ■ f ' "v- 

y^:\\^vyVv._jt__.::: ^ ■ ■■•..-^•v. ■-■ ■ ■■■■■■■ 



;yAi2.7;y' - : :^ .v; Vi^ I ; . j ; | ; ,j j j 



■ 'impact (I). : .\'::-'r:;--:i v;., , ''^^ ^ ■ ■■' v.' - ' '■ '' '^ [ ' 



-•■*-:'"-' '/-9*" computer progfariiniei?, ^-'^^y '.'li ■■; -.vr/^ '-^^ . • • * . v " -^J 



3 



eric:: 



-l^^^SssMU^ ihdipeliaerice ^rici:- " " ' : -/^i i^- : : ^ If i 

, : : - V vV> 

f ::i^^^f as; ar^tlf^gal intefjl^iferip^^ haV^ l^^il iibie .^^^ -^^^ if^' : ^: - 

^ '^^^ jto liiddi \h|i n 0- instrijcti on >:se t and; do 'Ssny' ^f^^ ^rifqriTiatl on^ p tig, ' ■ ^ ; ' ^ v::v\ . ^ - ■ ■ V 

■ i^^^*^- £1M ^ ^Sttategy f^^ correcting- a corapotif related , r-,/ 

>^^'^*^ B§£2a!ll2S.iithat^ ' / \ -^^^ ' 

• . • •(. affected'^ TOOy^^ectors a . ^■ i^^:; ; ^ v^:^^^ < ^ 

; 1^2.4: tl^e dlhrtbUtlon and use * ' ■ ' - : - V * <^ 

: ecbnbiiiic arid polrtieia^l 'pbw^^ * • : ■ ; - - , \ 



■0: 



es^ arid Hot j va 1 1 on '^]^ '>:tf:^-- ' " • ' 



^. I ;/ . Doa^^^fl^^fe^ iritimidat joil f rdm computer 6>(per1^h(:et'. 1^ - ' • < ; I i | • 'l r * 

y.2 v^^^ confident about his/^ter abll • y':': • • ; • V fl^ - • f r^T"^ -./ pt^p ^i:^ 

;;y.3 . e^lclent infbrraatlbri prbc^^itng prov^^ 



V^ccuracy,. the protection J^f ir^^ 
V ' V 9^fltr kt^^^^ irv-itsglf; . .^'^r ^^^^^^^ ' 

•\ ■ persona T:r?ghti to t.^^ * ' * ■ ^ ^ - J ^' 

'V.6, -„ cpfiiputer^i^atibrT'fbr a^sbjiety,: ' i ; ; ' \, . .- j;. - f ^- p j - ./^^y .:^ 

• -jOg^^ 1 j^.;^un; L . • .:■ < : • 

W. ^^r '^ compater; • ; > ; ' .^' p;: ' ; : ': ■; ' '" ■' ] i-^^^-^ 
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Part III bpmputers 



:;:|eipW^.I^ that teadRers .ufGi Or tisach : about: Gonip^ 'For 

: iictivrt^^^ total hours of: cla^s. tye:'Cbetwegn the:Study and 

■ pbst^^^^ Which this ^ctivity/^ was Ipcl or had^^me -rd^le in the edtieatierial 
;^■•[iro6ess^'•., ■ '•• V-"";^' ••7; ' ^ . •.: 



Activity ' 

As: a caletilater ^ . . . \- 

- ..>•;»•••• ;. . • . - . . - . . . ■ 

. Run simulations :^ ; . . . . , ; . , 

. Stud^jitMnstructional ganieS:^;^ . 

Studentv leisure time a . . 

Student , probl em spl:ving ^ ^ . 

Drin i»t ma thi spell 



Flours of 



As a tutdjSXte|:phi%g eont^nt^ 
'pemeristrate eonceptsr ... . i ; ^ * " 
Scqre teachei^developed tests .. . v. ; 
Instruetibnal m^aiemeri^^^ V^^^ . ; _- . frik.^.^ 
Materials generation (test or worksheet) . ; . - 
Information retrieval (e.g. ^ MOISvGISji . . v . 
Student analysis of data . . . . . 

Teaei? etectronics^^^ ^ . . . ; . . . ; . V 
;tdach;progf^^^ . . / : ; . ^ ; . 

•j^each; compute operation . . . : - . . 

/Teach data' proems sin g,^.^^ ; V . ; / 

: teach hardwjare' a^^ . . .. . , . 

Teach history of com^^^^^ ; . - ; _ . ; , . . . . ' . 
-Teaeii hew eemputens We app^^^ • • . ? V . . v , . 
Teath 'about computer careers . , , , .. . . ^ . 
Teach ;:^bout rql e arid i mpaet; of computei^s' li n; ^bc'i el3y :. 



1 



, HI. 
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. Part iV r. Student* AchieveiTieht/Abjl^ Bata^ . r.-'-^'- ' i' . 

■ ' Qh the /IqI lowing page is ja^^^:-V i n^ypur cllss: wfio-^^^^^^^ in the 

5.e6roput#r tite tfe. would like ydu to: ; ■ . , 



^ : v;tl)', the §ra8|,.the nuderit reeeived ',r . 

r • 5 : (2) Estiriiate whether the s tudeht is iba ve aver age . a versfge br below average 
' . . . - in overall academic aBility compared to other itudentSjin-your sGhooJ . • 

-r/ /: ^ \ ■ : \ ' _ 

We have incTuded^the student Jest; nWbers that ive Use to match pre-, an^ pe^st-tests 
for individual/stud We h@ve also .included the hames of the' •students. f After 

:' you have cQiiipTeted theVformi pleSsevcu the;;studgnt names; As, noted iil pre- ' 
V v.idus corrfsppndencei students will not be identlfTed as'indiA^^ • - ; - 



.4- 




erJc 



Part V -' stUcleiit.ebmpiJtefLJ^ 



; Qdestibhs.il - 15 are your ratings of the: study Computer Li teracy-QUesybririai re ^a^ 
to Its difficulty forv your students. : ; : / • ' ''' ''' ''' ' ''' 

12; "tevel of reading > - . : ' . • 



I \ I a:bout >i 
1 I easy 



13. Length: 



l::^too ; l ong 



V 1 { too sIVort 
14. . Ihstr^uctions 

I ■ ( confusing 'I . * 
I 1 Hnderstaridable* 

15; Cbhtenjt ' "v 

f~~l difficult • 
{ ; I about right ; , 

. ' IIIZ] easy 

16. Quality of the questions 

' I 1 : pbdrriy state^a - / 
' / 1^— i satisfactory 
I I excellent 




Part VI - gth&r ik)Jiroej^ - P1ea^ use. this space to give Us any feaetibris you have 
regarding any tqpic related tothis study, (iJsebaeft side of paoerVif more ipac&; .-. * - .. 
is ^needed. ) .■ ' ; ' ::" ' ' ■ \. ■' ' :° : ■ 
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